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THE CORONATION OF THE 
CZAR OF RUSSIA. 


THE coronation of Nicholas Alexan- 
drovitech at Moscow, on May 26, as 
Emperor of all the Russias, was in 
all probability one of the most im- 
posing and gorgeous ceremonies the 
world has ever witnessed. To find any 
parallel to its long drawn out display 
of imperial pomp and splendor we 
must go far back into the centuries, 
and call up the vision of a Cesuar’s 
or a Pompey’s_ triumphal entry into 
Rome. 

This Moscow festival is something 
for the world to take note of, not 
merely for its semi-barbarie displays, 
but for the fact that it officially ushers 
into the powerful world of imperialism 
the man who is its most representative 
xponent. When this young man of 
thirty summers, “small of stature, 
pallid, frail, nervous, delicate,” lifted 
the crown to his head, he stood forth 
as the official representative of an ab- 
solutism for which one has to cross 
the Ural Mountains to find a parallel. 
A word from his lips is law against 
which there is no appeal to a hundred 
million souls. Undoubtedly the issues 
of peace and war in Europe hang more 
upon the will of this ** frail” monarch 
than upon the word of any other 
sovereign. A stroke of his pen can set 
in motion myriads of men and engines 
of destruction compared with which 
the armies and weapons of a Xerxes, a 
Cesar, or even the great Napoleon 
himself are all but insignificant. What 
the policy of the new Czar will be at 
home and abroad one can merely con- 
jecture. It is in his favor that he has 
traveled more widely than any of his 
predecessors ; and he may be expected 
to show some of that broadminded- 
ness which is born of cosmopolitan 
experience. In height and in personal 
appearance he greatly resembles the 
Duke of York; he is said to be 
talented, and though unaequainted 
with the classics, and indifferent to 
art, he is familiar with history, social 
and political economy, and Russian 
administration and finance to an ex- 
tent that will enable him to enter in- 
telligently upon the onerous duties of 
his position. In addition to his visits 
to the European courts, he has visited 
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India, por in 1891 we heard of bim as 
being barely saved from the assassin’s 
sword at Ossu in Japan. He has al 
ways taken a great interest in the 
Trans-Siberian Railway. During the 
great Russian famine he actively in- 
terested himself in the work of the 
relief commission ; and it is said that 
he anonymously contributed some 
50,000 rubles to the Tolstoi free kitch- 
ens—all of which speaks well for the 
future administration of the newly 
crowned Emperor. 

Moscow, the ancient capital of Rus- 
sia and the scene of the coronation of 
Nicholas II and of a long line of pre 
decessors, is acity which combines the 
characteristics of both Eastern and 
Western architecture, with a strong 
leaning toward the former. A writer 
speaks of it as “‘an Asiatie city of 
domes and minarets, with white and 
pale red walls, green roofs, tall, slender 
towers and burnished gold domes.” 
The buildings which played the most 
conspicuous part in the coronation 
ceremonies stand in what is known as 
the Kremlin. They comprise the 
Grand Palace. a modern structure 
commenced in 1839. It is an immense 
building, containing 700 rooms, nota- 
ble among which is the great St. 
George’s Hall, 200 ft. long, 65 ft. wide 
and 58 ft. high, and the great hall of 
St. Alexander Nevski, which is 100 ft. 
long, 65 ft. wide and 65 ft. high. The 
Palace of the Terem, which dates from 
the fifteenth century, is celebrated for 
its superbly decorated throne room, 
its golden chamber and the gold di: 
ing hall. Here is located the treasury 
of the Kremlin, in which is stored a 
collection of jewels that cannot be 
matched in Europe. Hereare also to 
be seen the crowns of a great number 
of former Czars und curious relics of 
Peter the Great, Catherine II and 
Ivan the Terrible. Perhaps the most 
interesting structure among this re- 
markable group is the Cathedral of 
the Assumption, which easily ranks 
first among the religious edifices by 
reason of its great age. The first 
wooden church was built in 1326, and 
this was replaced by the present build 
ing in 1475, It is square in plan, with 
a central dome carried upon four mas 
sive piers. Adjoining the first of the 
piers on the left is the balcony, which 
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is occupied by the Czar and Czarina during the cor- 
onation. 

The preparations for the coronation were made on a 
lavish seale, and every device of modern illuminative 
and decorative art, as applied to festivals such as this, 
was brought into service. One of our illustrations 
shows the construction of the electrical illumination 
above the I ky Tower of the Church of the Saviour; 
the blaze of light which shone out from the colossal 
emblem which crowns the summit of this church was 
only one of many other displays similarly placed. 
There were 6,000 lamps on the tower of Ivan, nearly 
10,000 on the towers of the walls of the Kremlin, and 
8,000 lamps marking with a blaze of light the outline of 
the arsenal, the barracks and the guardhouse. Beneath 
the towers eagles were seen outlined in a thousand 
sparkling points of light and swinging, as it were, in 
mid-air, the battlements of the walls were bright 
with glow lamps in varied colors, and on every hand 
were escutcheons, kiosks, triumphal arches and Vene- 
tian masts heavily festooned and garlanded. 

The coronation took place at ten o’clock in the morn- 
ing; but long before that hour the Church of the 
Assumption had been filled with the distinguished 
guests and representatives who had come from the 
four quarters of the globe to do honor in the name of 
their respective countries to the young Emperor and 
Empress. The United States were represented by 
Clifton R. Breckenridge the American minister, Gen. 
A. G. MeCook, special representative of the American 
government, and Admiral Selfridge. At nine o’clock 
the Imperial party approached the church amid the 
pealing of bells and the thunderous applause of the 
multitude. The first to enter the portal was the 
Dowager Czarina, mother of the Emperor, who as- 
cended her throne on a dais level with the throne of 
the Emperor. Behind her came the Emperor and 
Empress, who were received at the portal by the clergy 
and escorted to the altar, where after preliminary 





down and trampled to death beneath the immense 
throng as it rolled forward. Including those who 
have since died in the —— the fatalities will run 
into the thousands; and it is thought that many 
have dragged themselves off the field to die, or have 
been carried away by their friends, of- whom no 
count will ever be taken. 

To those who would know something more of the 
Russian country and people, there is a weird signifi- 
cance in the fact that the round of pleasure suffered 
but little abatement as the result of this frightful 
calamity. 

We are indebted for our illustrations to the courtesy 
of the Illustrated London News and Black and White. 





THE MAKING OF A GREAT UNIVERSITY 
FOR LONDON. 


By Srtvanus P. THompson, B.A., D.Se., F.R.S., in 
the Journal of the Society of Arts, 


Ir is furtunate for me that the title of my paper was 
sent to the secretary of the Society of Arts before the 
appearance in the Nineteenth Century, of November 
last, of Lord Playfair’s remarkable article on the same 
topic. Otherwise I should have had to content myself 
with the part of a mereecho. But those who have 
followed during the past ten years the many and va- 
ried efforts toward university construction in Lon- 
don will forgive, even at the risk of repeating words 
that would have been spoken so well and wisely, the 
attempt to review some of the larger issues in the 
question, issues which have of late been perhaps 
somewhat obscured in petty questions about vested in- 
terests and the quarrels of quasi politicians. 

To the future historian of England it will probably 
appear one of the strangest features of the intellectual 
life of the Victorian era, that while there flourished a 
great university in the capital of every European state, 








fulfilling the true and essential functions of a univer- 
sity as the home of learning, the promoter of scholar- 
ship and research, the center for the material and per- 
sonal diffusion of knowlege, the focus in which human 
life and thought are concentrated for the advancement 
and uisition of knowledge. What they are they 
are made, not only by the possession of libraries where- 
in are stored the treasures of past and present wisdom, 
of museums for the preservation of collected speci 
mens, of buildings for lectures and class rooms, and 
of laboratories for the study and discovery of physical 
laws—these material possessions they all must have— 
but by the presence and influence of living minds, of 
active intellects, in a word, by their being literally 
homes of learning. In the great university you will 
find the great teacher; and to the great university 
goes the student who will one day be the great scholar 
or the great thinker. A commonwealth of learning, a 
true universitas litterarum, can only flourish where 
both kinds of possessions, material and human, are 
brought together. No mere college—whether that 
term be applied to a building or to a collection of 
men—no were organization for teaching, certainly no 
mere system for testing knowledge, can be considered in 
itself as a university. The primary function of a univer- 
sity is not to establish residential colleges, nor yet to ex- 
amine. Its function is not even primarily to teach. 
Learning, not teaching, is that which is primarily the 
essential, and any university which does not promote 
learning, both with adequate material and personal 
equipment, is misnamed. In the short closing sum- 
mary of his book on the Universities of Europe, Mr. 
Rashdall sums up this point in the following terms: 
“The two most essential functions which a true 
university has to perform, and which all universities 
have more or less discharged, amid the widest possi- 
ble variety of method and organization, hardly ex- 
cepting even the periods of their lowest degradation, 
are to make possible the life of study, whether for a 
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ceremonies the crown was handed to the Emperor by 
the Metropolitan of St. Petersburg. Standing forth 
before the congregation and in front of the altar, he 
with both hands placed the crown upon his head ; 
then taking the scepter in his right hand and the 
globe of empire in his left, he ascended the dais and 
seated himself upon the throne to the united accom- 
paniment of salvos of artillery, martial music and 
the clash of the city’s bells. He then arose, took off his 
crown, and touched the forehead of the Empress with 
it, after which she knelt before him and he placed her 
own erown upon herhead, The Metropolitan or chief 
clerical dignitary then stepped forward to the foot of 
the dais and made a short address to the Czar on the 
importance and duties of his office, ending with these 
words: ** With this visible and corporal adornment of 
thy head 1s clear proof that Christ the King of Honors 
invisibly crowns thee head of the Russian empire.” 

Such was the crowning of the Czar. The’ Journal 
of St. Petersburg (official) of the same day, speaking 
of the coronation, said that the great event was being 
accomplished in an atmosphere of general peace, 
‘The principal feature of the situation abroad is that 
Russia sees in the circumstances which surround to- 
day’s solemnities a new and happy presage for the 
future.” 

Unfortunately the round of festivities which fol- 
lowed has been marked by one of the most tragic 
calamities of the century. The popular fete of the 
coronation ceremonies was held on the Hodynsky 
Plain, opposite the Petroff«*ky Palace, where a free 
distribution of food and drink was made to the peas- 
ants. It is estimated that several hundreds of thousands 
were present, and in their eagerness to get near the 
distributing booths the crowds surged forward, crush- 
ing those in front against the barriers, which yielded 
to the enormous pressure and were swept away. 


Hundreds of men, women and children were thrown 








and in many other European cities, while true univer- 
sities arose in all the most important cities of the 
United States, of Canada, and of our Australian colo- 
nies, and even in far Japan, the only body possessing 
the right to call itself a university in London was in 
the strict sense not a university at all, but a mere ex- 
amining board. 

In order to have some standard of comparison, let 
us look at some of the great universities in other cities. 
Small universities like those of Giessen, Rostock, or 
St. Andrew’s—famous though they are—need not be 
dealt with. But name any of the great universities, 
Oxford, with its supreme reputation as the home of 
classical learning, and Cambridge, its great mathe- 
matical rival; Edinburgh and Vienna, with their splen- 
did medical schools; Paris, with its great law schools, 
its Sorbonne, its College de France, its splendid array 
of laboratories; Strassburg, with its scientific institu- 
tions, rivaled only in Europe by those of Berlin, Paris, 
and Leipzig; Dublin, with its double reputation in 
mathematics and classics; Tubingen, Heidelberg, Bo- 
logna, each with a reputation for greatness in one or 
other faculty; the great modern American universities, 
of which Harvard University is ouly one type, while 
the Johns Hopkins University, of Baltimore, is another; 
lastly, the great Imperial University of Tokio. What 
is it that makes each and all of these truly a great 
university? Not antiquity, for some of them are es- 
sentially modern; not their residential halls or colleges, 
for residential halls are the exception; not athletic 
sports, for some of them are practically devoid of these; 
not severity of examinations, for in some of them the 
granting of a degree goes by tests far other than the 
answering of examination papers; not the number of 
degrees granted, nor even the number of students on 
their register, though these things may witness toa 
greatness, and are its effect, not its cause. No: their 
greatness depends on the measure in which they are 


few years or during a whole career, and to bring to” 
gether during that period, face to face, in living inter- 
course, teacher and teacher, teacher and student. 
student and student. It would be a fatal error to 
imagine that either the multiplication of books or the 
increased facilities of communication can ever remove 
the need of institutions which permit of such personal 
intercourse.”’* 

It is, therefore, from the pvint of view of the scholar, 
whether he be nominally student or nominally 
teacher, that the claims of a university to be con- 
sidered great must be decided. Does it bring him 
intoan atwosphere of mental activity and progress ? 
Does it afford contact with living thought? Does it 
give the stimulus of intellectual struggle so essential 
for improvement of knowledge? Does it furnish the 
meansand appliances of learning? Does it provide 
the scholar with libraries, and give him access to the 
mental furniture of the past and of the present ? 
Does it offer to the investigator the means of pur- 
suing research? If it does, then it is fulfilling its 
functions as a university. The test of greatness is to 
be found in the degree to which it thus ministers to 
the intellectual progress of the age. 

Let us turn to the material and financial aspects of 
a great university. The statistics must be given very 
imperfectly ; but they suffice to afford a general view. 
In the table are given, on such information as ir 
available in blue books and in that marvelous com 
pendium, “Minerva,” a few data concerning twenty- 
six different universities, including those already 
named, Imperfect as any such tabular information 
is, it will serve to bring out the main issue. In order 
not to overload it I have omitted some even of the 
largest European universities, as those of Naples, 
Munich, Buda-Pesth, Prague, and others. It will be 


* Rashdall, * Uni ities of Europe in the Middle Ages” (1895), vol. ii, 
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most convenient to consider in succession the several! 
points raised. 


FINANCIAL POSITION. 


The income of the two universities of Oxford and 
Cambridge is a little over £60000 per annum each, 
toward which in neither case does the state or the 
municipality contribute. Of these sums the colleges 
eontribute at Oxford £6,700, at Cambridge £21,500 
But the incomes of the colleges themselves are far 
greater than that of the university. The endowments 
and emoluments of the twenty colleges at Oxford (not 
including the five halls, or the three women’s halls) 
amount to about £250,000 per arnum, while those of 
the seventeen colleges of Cambridge (not including 
the three halls or the two women’s colleges) amount 
to about £282,000. As the number of undergraduates 
aud graduates in residence may together be approxi- 
mately taken as 3,700 and 3,400, at Oxford and Cam- 
bridge respectively, it follows that the gross sums ex- 
pended on each student are at Oxford £84 per annum 
(£17 by the university, £67 by the colleges), and at 








siate subvention. 





the state. 


£70 per student. 


Turning to’ America, we find Harvard University 


with an income of £260,000 a year, of which about 
£95,000 is the income of its residential college. In re- 
ceipt of continual new endowments and bequests, it 
needs no state subvention. 


for special purposes, It has 3,700 students. Cornell 
University, though only founded in 1865, is already a 
great university. 
£105,000, and a splendid array of buildings and insti- 


£36 per student and the latter with about £9 per 


student. Bologna, the oldest European university, 
has an income of £30,000 and 1,457 students. Padua, 
with a larger number of students, has £26,000, 


Upsala, with 1,495 students, bas an income of £40,000, 
mainly derived from property, only £9,000 being a 
Graz (in Styria) has 1,552 students, 
and an income of £19,800, almost wholly derived from 
The University of Leyden, having only 
815 students, has an income of £62,200 a year, or nearly 


Its private property is 
valued at £2,400,000; and, in 1894, no less than £25,800 
was received as gifts to its funds. besides £10,700 more 


It has 1,686 students, an income of 


attended one of the last performances of a drama 
founded on the ‘‘ Wandering Jew” of Eugene Sue; 
the Archangel Gabriel is the leading character in this 
play. Every time that the Archangel appeared on the 
scene, Henriette was seized with a nefvous trembling 
and seemed plunged into an ecstasy until the angel 
disappeared behind the flies. This story is vouched 
for by a friend of Henriette’s, but her own story is that 
one morning as ske was busy with her household 
duties a sudden languor tcok possession of her, a shiver 
ran down her back, she was filled with fear, but the 
next moment a voice reassured her, saying that the 
Archangel Gabriel had sought her out asa medium 
for prophesying to arecreant and backsliding genera- 





tion, The Society of Psychical Sciences heard of the 
case and extended an invitation to Mademoiselle 


Couédon to attend their meeting on March 4. She 
went, accompanied by her father. The meeting was 
held behind closed doors, and hints which have been 
dropped by those who attended the meeting indicate 
that the archangel was not in a very talkative mood. 
The president of the society also hinted that the 











Wb 


tl E lh rm 








+. 
}- 


= x 
Me 
Cee 


\ 








MLLE. HENRIETTE COUEDON, THE MODERN SEERESS. 


Cambridge £102 (£19 by the university, £83 by the 
colleges), 

The income of the University of Edinburgh, with 
2.924 students, is £88,000, while its more favored sister 
in Dublin, with about one-third as many students, is 
£70,000. The University of Paris has an income of 
£150,000 a vear, that of Berlin, founded in the lifetime 
of men still living, £130,000, that of Vienna £109,000. 
Leipzig and Strassburg have respectively £90,000 and 
£50,000. The total income of the twenty-one universi- 
ties in Germany is about £1,130,000 per annum, of 
whieh about £786,000 is contributed by the state. 
This exceeds £20 per student; but it should be re- 
membered that over 40 per cent. of the disbursements 
go to the maintenance of laboratories, libraries, 
museums, and other institutes. The smaller German 
universities, such as Bonn, Erlangen, Heidelberg, 
Kénigsberg, Jena, ete., have incomes varying from 
£58,000 down to £21,000, while the smallest two, Ros- 
tock and Munster, have £16 000 and £13,000 per annum 


Baltimore University (‘Johns Hopkins”), so 
Its income 


tutes, 
famous for research, was founded in 1876. 
is £35,000, and its students number 5x9. 
Imperial University of Tokio, founded in 1868, with an 
income believed to be not less than £70,000, mainly de- 
rived from the imperial treasury of Japan, has 1,396 
students. The “taculties” scattered up and down 
| France, and which take the place of local universities, 
j}have incomes varying from £40,000 at Lyons, and 
£35,000 at Bordeaux, to £13,000 at Dijon and £12,000 at 
Grenoble. 





(To be continued.) 


A NINETEENTH CENTURY SEERESS. 
Paris is ever having sensations. The latest sensa- 
tion is Henriette Couédon, She is twenty-four years 
old and with her family occupies an apartmenr at 40 
| Rue Paradis. The Covédons are in comfortable cir 
| cumstances, the father whois a merchant coming from 


respectively; the former receiving state aid worth| Brittany. Just before Lent, Mademoiselle Henriette | peaceful house of the Rue Paradis. Great personeges 


Lastly, the | 


|girl was interesting from a medical rather than a 
theological point of view. The doctors seem to look 
upon her either as a hysterical subject or a semi delib- 
erate impostor. Once the story was out and the name 
and address of the alleged seeress ascertained, re- 
porters from all the Paris newspapers vied with 
one another to obtain interviews, so that in a single 
day Mademoiselle Couédon awoke to find herself fam- 
jous, The Archangel Gabriel used her as a medium 
| for uttering special revelations as to the destinies of 
empires and republics and had already announced to 
her the forced retirement of M. Berthelot and the down- 
fall of other great men and sundry catastrophes and 
awful disasters, without deigning to descend to details. 
| Paris then became very much excited, it was no long- 
lera case which could be monopolized by the medico- 
| physics; spiritualism was moved, theosophy was ex- 
cited, occultism was stirred to its depths, he great 
mob, always hungry after the supernaturai, crowded 
the vestibule, the court and stairways of the once 
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stood in line awaiting their turn for an interview. In 
answer to questions the archangel usually pours out a 
flood of dismal propiiecies in which a war between 
France and England is predicted which is to eventually 
involve all Europe. 

Other dark catastrophes are predicted. The prophe- 
cies, however, lack precision, She has been interviewed 
by M. Zola, who says it is a curious case for physicians, 





name shone out with an attractive clearness, namely, 
that of ** Tudkhula, son of Gazza—*.” Now, any As- 
syriologist would have had the thought that immedi- 
ately occurred to the writer: Can this be the Tidal + 
of the Hebrews? The consonants all corresponded—it 
was the vowels alone that differed; but even these did 
not differ more than those of ‘Tukulti-apilessara 
do from the Hebrew (and Aramaic) form of the name 





One day, in the presence of priests and scientists, the | 
archangel broke forth into denunciations of the clergy | 
for their pride, lack of charity and their tepid faith. As 
may be imagined, this communication was received | 
with wrath by the priests who were present, but the 
next day several of the same priests were recognized in ! 
the crowd. They had come to consult the seeress about 
their own private affairs. The landlord was naturally 
indignant at having his apartment house turned 
topsy-turvy. So he served the Couédons with notice to 
quit. M. Couédon compromised matters by consent- 
ing to move when he could find other quarters. No 
sooner was this announcement made than he was over- 
whelmed with offers. Wealthy people vied with one 
another to give the “holy family” apartments rent 
free. It is an old saying that history repeats itself ; and 
as we read of this new seeress we seem transported 
back to the eighteenth century,to the time when Cag- 
liostro terrorized the French court and when Marie 
Antoinette disguised herself to visit Mesmer and when 
peasant clairvoyants were numerous, The love of the 
marvelous which infeets the most skeptical mind is a 
pathological symptom which is a proper subject for in- 
vestigation, not only as regards Henriette, but also 
some of her visitors. For our engraving we are indebted 
to L’Illustration, and for the foregoing particulars to 
the European edition of the New York Herald. 


BABYLONIA AND GLAM FOUR THOUSAND 
YEARS AGO. 

By THeo. G. Prycuk&s, M.R. A.8., Department of Egyp- 
tian and Assyrian Antiquities, British Museum, in 
Knowledge. 

THE cuneiform inscriptions of Babylonia and As- 
syria bave thrown a flood of light upon tine historv ef 
the countries in which they were written. That they 
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Tiglath-pileser. Proceeding, therefore, hopefully, 
there were found on the same tablet the names Eri- 
[E]aku, probably Arioch, and Kudur-lakhmal, a name 
mentioned in close connection with Elammat or Elam, 
and therefore possibly Chedorlaomer. 

It is true that there was not much to be learned 
from the fragment, but it proved to be, in any case, a 
text of the greatest importance. There is the usual 
number of references to killing which are to be found 
in the records of those ancient nations. Besides this, 
however, we learn that the son of Eri-[EJaku was 
called Dur-makb-ilani, that some place was spoiled, 
and that (apparently) a flood invaded Babylon (or Ba- 
bylonia) and the great temple called E-saggil (or Sag- 
gil) within the renowned eapital. Then there is a 
statement to the effect that “theold man and the 
child [were slain] with the sword,” and executions 
took place. Two tines after the mention of Tudkhula 
(or Tidal), son of Gazza—, it is stated that * his son 
(Gazza—'s, Tidal’s, or another’s) fell upon him with 
the weapon of his hand,” and then “his dominion (?) 
[was proclaimed ?] before the temple (of the goddess) 
Annunit.” 

Whether in consequence of these highhanded pro- 
ceedings or not we do not know, but “[the King of ?] 
Elam spoiled the city Akhkbelal (?} and the land of 
Rabbat,” rendering [the land] * like heaps of ruins,” 
and capturing, in all probability, ‘*the fortress of Ak- 
kad and the whole of Borsippa (?);” after which *‘ Ku- 
dur-lakhmal, his son (probably the son of the King of 
Elam), pierced (?) his heart with the steel sword of his 
girdle,’ and afterward, it is to be supposed, took the 
throne and “captured his enemy.” 

Tne discovery of another tablet which followed shed 
some light on the names, but did not give a very satis- 
factory sense. It referred, however, to the above- 
named Elamite prince, and seemed to state distinctly 
that he beeame King of Babylon : 
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Fig. 1—BABYLONIAN TABLET—OBVERSE. 


would do so was to be expected; but they also incident- 
allv restore the history of the nations around, and one 
of the powers of which their records constantly speak 
is Elam. Thus one of the important facts of the early 
history of Babylonia and Elam is that related by King 
Assur bani-apli, of Assyria, who tells as that 1582 or 
1632 vears before his time (= 2180 or 2289 B. ©.) Kudur- 
pankhundi, King of Elam, invaded Akkad or Babylo- 
nia, and carried off from Erech the image of the god 
dess Nana; and contemporary documents furnish us 
with the names of Simti-silhak and Kudur-mabug, his 
son,'Elamite kings who reigned in Babylon, probably at 
a somewhat later date. For other periods native re- 
eords furnish some data, and the Babylonian Chroni- 
cle and 
great value. Though the gaps are many, it must be 
admitted that satisfactory progress in restoring the 
lost history of Elam has been made, 

No inscription, however, had revealed to the ex 
plorer in the realms of Assyriology the name of Che- 
dorlaomer, of xiv. Kudur-Nankhundi and 
Kudur-mabug had been found, but Kudur-Lagamar 
(or Lagamal), which would have been the Babylonian 
form of Chedorlaomer, was wanting. Not onlv was 
this royal name lacking, but those of Tidal and Am- 
raphel, his companions, were absent too. The name} 
Arioch alone, of the four allied kings who went against | 
Sodom, had been recognized in the inseriptions. 

Yet Cherdorlaomer, Tidal, and Amraphel were im- 
portant rulers—powerful in the extreme, to come so 
far (all the way from Elam and Babylonia) to the val- 
ley of the Jordan, to defeat and subjugate again the | 
nations of the district, which had rebelled against ' 
them. Was the story true, or merely a romance ? 
Why did these names not occur in the extensive litera- 
ture of Babylonia and Assyria ? 

It would probably be a difficult matter, even now, 
to answer all the possible questions that a well-armed 
critic might put; but we can at least say one thing, 
and that is that we are in a better position to answer 
them than we were a short time ago. 

It came about ina very simple manner. Being on 
the look-out for historical texts, the writer chanced 
upon one of more than ordinary difficulty, which he de- 
cided to copy. It was a tablet of a late date, probaoly 
of about 350 B. C., and it was very mutilated; but one 


Genesis 








Assur-bani apli’s bistory of his reign are of | « 


standing the imperfect nature of the text. 
writer then, with a view to rendering 
as complete as 
proceeded to look through his copies for references to 


on another tablet the name Kudur-lakhgu—, who was 
called 


third inseription gave some very interesting items of 
ancient history. 


dagalla” (‘the gvardian of the broad place”) *‘ the 


Tidghal. 


“(The gods?] in their faithful counsel cared for 
Kudurlakbgumal, King of Ela{m]. He descended, and 


the thing that unto them was good [he performed ?], 
and he exercised sovereignty in Babylon, the city of 
Kar-D inias (= Babylonia).” 


This passage gives an extra syllable to the name 


(Kudarlakhgumal for Kudur-lakhmal), bringing it one 
degree closer to the 
Chodollogomor), and rendering it probable that it is 
the same king. 
fragment does not give inuch, partly on account of its 
imperfect state; but it refers to Dur-makh-ilani, whose 
father’s name is called Eri-ekua (a variant for Eri- 


Hebrew Chedorlaomer (Greek 


Or real history, however, this second 


Kaku, or Arioch, which the first text gives), and to 
certain letters which passed, in which he seems to 


emphasize his superior right to the throne of Babylonia 
(over that of Kudur-lakhgumal). 


It was gratifying to fin 1 this second tablet, notwith- 
The present 
his translation 
»08ssible by reference to other texts, 


words, names, ete., and was agreeably surprised to find 


‘*the Elamite.” The completion of this as 
Kudur-lakhgumal was, as may be imagined, the most 
natural thing possible, and an examination of this 


It is a text divided into paragraphs, and is written in 
poetical style, resembling, in some things, that of the 
Creation tablets, which are undoubtedly very ancient 
as to their composition. This new text, where it begins 
to be complete, speaks of someone (probably the Ela- 
mite whose doings form the subject of the tablet) who 
descended to Du-makh (“the supreme seat”) like 
Ura lA gami) (“ the unsparing pestilence”), and he saw 
there the temple, and spoke with the children (prob- 
ably the officials) therein. He then sent a message to 
all his warriors (saying), “Carry off the spoil of the 
temonle, take also its goods, take away its image, break 
down its inelosing wall.” “Against the god Ennun- 


* The complete form of this name was. possibly, Gazzani, 
+ Properly. this name should be transcribed Tid'‘al. for a more ancient 


enemy pressed forward evilly.” The god, clothed with 
light before bim, flashed like lightning, and “the 
enemy was afraid.” Nevertheless, he gave instructions 
to take the crowns of the god, and to *‘ seize his hands” 
(probably instructions to carry the image out of the 
temple)—"“‘ he did not fear, he did not regard his life,” 
but, notwithstanding this, “he did not remove his 
crowns.” This practically closes the obverse (Fig. 1), 
the sense of the remaining lines being doubtful in con- 
sequence of the mutilation of the text. 

he reverse (Fig. 2), which is divided into short para- 
graphs, continues the narrative after a gap which is 
probably considerable. The first complete lines tell us 
that “ The enemy, the Elamite, devised evil, and the 
xod Bel devised evil against Babylon.” After referring 
again to the temple, the tablet says: ‘‘ Theenemy, the 
Elamite, took its goods——, the god Bel had dis- 
pleasure toward his sanctuary (?).” After several lines 
in this same strain, in which the unfavorable attitude 
of the heavenly powers and the elements (e. g., *‘ storia 
and evil wind went round in the heavens ”) is referred 
to, a paragraph oecurs in which the question 1s asked, 
“Who is Kudur-lakhgumal, the maker of the evils? 
He has gathered the barbarians . . . the people (’) 
of the god Bel, he has laid in ruin . . by their 
side.” ‘He se[t his face to go] down to the land of 
Tiamtu” (probably by the Persian Gulf), then ruled, 
apparently, by a prince named Ide-Tutu. The writer 
of the tablet, however, again goes back to the misfor- 
tunes of the temples, ete., of his beloved country : 
“[The — the Elamite, directed his yoke and s: t 
his face (to go) down to Borsippa. . . The princes 
he subjugated with the sword, he carried off the spo:l 
of the temples, he took away and earried off to Elam 
their goods. . . .” 

Such is, in short, the contents of these three interest - 
ing and remarkable, though mutilated, Babyloniau 
texts. They lose much value by their imperfection 
indeed, were they perfect they would probably pre- 
sent no difficulties to the bistorian, and but few to the 
translator. Badly preserved as they are, however, it 
is a watter of great satisfaction that time has spared 
them to us, for they throw light on a dark period, and 
one of great interest. Whether Kudur-lakhgumal 
(better transcribed, perhaps, Kudur-laghgumal) be 
really Chodollogomor or Chedorlaomer, and Eri-Eaku 








Fig. 2—BABYLONIAN TABLET—REVERSE. 


Arioch, time alone can decide; but the fact that the 
three names so closely resembling Chedorlaomer. 
Tidai, and Arioch all occur on the same tablet is, of 
itself, a great argument in favor of the ideutitications 
that have been proposed. That Kudur-lakhgumal, 
King of Elam, is the enemy, not the ally, of the King 
of Babylonia, is probably due to a change in the feel 
ings and policy of the two rulers, and presents no diffi 
eulty, as far as our knowledge at present goes. In 
whatever manner, however, time may compel the 
student to regard the events these tablets refer to, 
there can be no doubt as to their real importance. The 
absence of any reference to an expedition to the valley 
of the Jordan is probably due to the mutilation of 








The Greek gives Thargal, a mistake for Thadgal. 





these clay records (one baked, perhaps by the Arabs 
who found it. and the other two unbaked), but may 
be due to the fact that they are written exclusively 
from a Babylonian point of view. They testify, as do 
other texts, Babylonian and Hebrew, to the power of 
Elam at a period which Babylonian chronology fixe 
at rather more than four thousand years ago. 
PUFFING HOLES. 

AMONG the grottoes that the force of the waves 
has excavated upon the seashore at the expense of the 
most diverse geological formations, there are some 
that, during a rough s.a, give rise to a phenomenon 
that is both curious and imposing. These are what 
are called puffing holes, blow holes, blowers, ¢annon 
holes, or spouting caves. 

Kinahan, the Irish geologist, has defined them as 
perpendicular holes that communicate with a_hori- 
zontal cavern that the sea can enter. At the time of 
high tide and great tempests the air compressed in 
the cavern raises the water through the hole in great 
foamy volutes. 

This spouting sometimes sends great wheatsheaf 
jets to a height of many feet with aloud noise. As 
shown in the accompanying view (Fig. 1) taken upon 
the coast of Iona Island, in Scotland, a puffing hole 
in action resembles a true geyser. The projection of 
the liquid and the detonating noise that accompanies 
it amply justify the name of blow holes or cannon 
holes. > 
As examples of these kinds of caverns, we may 
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Island; those of Flamborough 
other at 250 feet from the edge of the sea; MacSwines | It is a true chimney in the roof of the grotto. 
Cannon at Cape Horn Head (North of Ireland), and | 


mouth of the Shannon (Ireland', Mr. Armand Janet, | calm or slightly agitated water. 


Provence. 











SPOUTING CAVE OF IONA ISLAND (HEBRIDES) IN 
ACTIVITY. 











PUFFING-HOLE 
de Kilkee 


{I rlande) 











Plan de l'orifice. 














Fig. 5.-SECTION AND PLAN OF THE KILKEE PUFFING HOLE. 


calm sea to enter that of Kilkee, the nearly square |low aperture at its foot under a certain pressure, 
orifice of which is shown in Fig. 2. The section and | forced by those that follow them. Ingulfed in the 
plan in Fig. 3 will aid me in explaining how it ope-| widened excavation, they expand therein, and, find- 
rates, ing the chimney free, escape to the exterior in a 

The rock of the beautiful and undulating cliffs of | liquid column. The gushing of the water imprisoned 
Kilkee is a slaty schist, compact but greatly fissured, |in the cavern is due to two causes. One of these, 
the strata of which have a slight dip toward the sea. | pointed out by Mr. Kinahan, is the force of reac- 
Che waves have dislocated and carried away some of | tion of the air compressed to more than one atmc- 
them at the level of the sea, thus forming an excava- |sphere in the innermost recesses of the grotto filled 
tion (low at the entrance), which. rises toward the end. | with water. The excess of pressure seeks a natural 
The vault of the small cavern (80 by 40 yards) is cleft, | outlet in the chimney, which gives passage to the 


mention the following: The blower of Mauritius | nearly at its center, by a narrow fissure, oblique with 
Head and Whitby | the surface of the water and at right angles with the 
(York County, England); those of Glassen Rock, near | dip of the strata, and an evident widening of some 
Doocaher, Isles of Arran, Lreland, one at 80 and the! pre-existent diaclase which cut the entire mass again. 


] During a calm sea, one perceives from above, 
the puffing holes of Kilkee and Loop Head, near the | turough the upper orifice of the chimney, simply the 
But let the wind 
of Toulon, has found them also upon the coast of | blow and the waves swell, and the scene changes. The 
| Waves, pressed ove behind another, rush forward to beat 
In the month of July. 1895, [ was able during a|against the cliff without any respite, and enter the 


column of air and water, with a detonation in the open 
air. The other cause is the perpetual obstruction of 
the low entrance by the waves continuously arriving 
from the sea. Its narrowness allows the water to flow 
in, but not to flow out again. Thus imprisoned at the 
two horizontal ends of the cavern, the liquid that 
enters has no convenient exit except by the top, 
which is wide open. The section in Pig. 3 suffices to 
demonstrate that a puffing hole such as that of Kilkee 
is nothing more than a true force pump. 

In falling back upon the surface, the column of 
water, which sometimes carries along large pebble 
stones in its ascent, hollows out the rock at the apex 
of the chimney, by chemica! corrosion as well as by 
mechanical erosion. Thus the external opening takes 
on the form of a funnel, with steps due to the unequal 
degradation of the strata. In the long run, the whole 
may widen out to such an extent as to disappear com- 
pletely.— E. A. Martel, in La Nature. 


WATER ANALYSIS BY PHARMACISTS, 


Henry W. Scuimpr, Ph.G., Professor of Tnor- 
ganie Chemistry in the Brooklyn College of Pharm- 
acy, through the American Druggist. 

Druaaists frequently have samples of water sub- 
mitted to them for analysis and for opinions as to their 
potability. 

To put a sauiple of water through a complete sani- 
tary analysis involves considerable time and applica 
tion, and comparatively few pharmacists have either 
the time or the inclination to enter upon such a task, 

A complete 

SANITARY EXAMINATION OF WATER 
should include a measurement of the following : 


By 


1. Color and odor. 

2. Total solids. 

3. Loss on ignition. 

4, Ammonia. 

5. Aibuminoid ammonia. 

6. Nitrates and nitrites. 

7. Chlorine. 

8 Oxygen consuming power. 


9. Phosphates. 
10. Hardness, 

It is necessary in some cases to determine the amount 
of dissolved gases, as well as to make a microscopic ex- 
amination of the «mple 

COLOR AND ODOR. 
Water which is distinctly turbid and possesses an 
unpleasant taste and odor will, of course, be rejected 
on these grounds alone without further analvsis. 
The odor and taste of water, like its color, are not 
however to be taken as positive indications of its 
quality. Tiie practiced nose can occasionally detect 
evidences of pollution Which may be afterward verified 
by a detailed examination. : 

COLOR ESTIMATION, os 

The color value of a suspected water may be esti: 

mated by looking down through a column of water in 
a colorless glass tube about two. feet long standing 
upon a piece of white paper. and comparing this with 
an equal volume of distilled water contained in a simi- 
lar tube. 





THE ODOR 
may be satisfactorily determined by heating three or 


four ounces of water to 100° F. in a closed flask and 
shaking. The distinctive odor may be at once recog- 
nized on withdrawing the stopper. 

ESTIMATION OF TOTAL SOLIDS. 


The total solids are determined by evaporating on a 
water bath 160¢. ¢. of the water in a weighed platinum 
dish. The dish and contents are then placed in an air 
oven and heated 212° F., or until the residue ceases to 
lose weight. Finally, cool under a Gesieeator, and 
weigh. The increase in weight of the dish represents 
approximately the total solids contained in the water 
taken. 

But the figure thus obtained for total solids does not 
truly represent the organic and mineral matters, since 
much of the former as well as some of the latter is vo- 
latilized during the evaporation, Thus the figure is 
often lower than the actual weight ; while on the other 
hand, certain salts retain with great tenacity their wa 
ter of crystallization, and in this manner bring about 
an error in the opposite direction, 

It will be seen then that the determination of total 
solids isonly an approximation, and little real value can 
be attached to it. The organic and the inorganic mat- 
ter present may either of them be injurious or not. 
An unusual amount of total solid residue may indicate 
pollution, though no absolute maximum or minimum 
of quantity can be assigned asa limit of safety. An 
arbitrary maximum limit. of 60 parts per 100,000 has, 
however, been fixed by sanitary authorities. 

ON IGNITION, 


Though the mineral constituents must be taken into 
account to some extent in judging of a water, the or- 
ganic watter is of far greater importance. The or- 
ganic matters probably constitute the really injurious 
constituents, and the determination of their quantity 
and character is of chief importance. It was naturally 
supposed that by igniting the residue of total solids 
the organic matter would be burned out, and the loss 
of weight would then represent the amount originally 
present; but as water usually contains some earthy 
carbonates, which upon ignition are deprived of car- 
bonie aeid gas, and other salts which are decomposed 
or wholly volatilized, the loss on ignition does not truly 
represent the organic content. The loss on ignition 
should never reach 50 per cent. of the total solids, 
OXYGEN CONSUMING POWER. 

Potassium permanganate, as is well known, readily 
yields its oxygen in presence of a strong mineral acid, 
oxidizing many salts and organie matter. This prop- 
erty led to the idea that this salt might be used for 
burning up (chemically speaking) the organic matter 
in water, and that the quantity of permanganate used 
could be relied upon as a means of measuring the or- 
ganic matter in water. A high oxygen consuming 
power usually indicates the presence of organic mat- 
ter, and the process is therefore of considerable im- 
portance. 

THE DETECTION OF ORGANIC 


LOSS 


MATTER, 





The process is conducted as follows: Five one pint 
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bottles, perfectly clean and provided with stoppers, are with nitrous acid, a yellowish brown color, and com-} 


placed side by side. Lnto each is placed 250 ¢. e. of the parison can be made with a solution containing a 
water and 10 ¢. ¢. of diluted sulphuric acid. Into the known quantity of sodium nitrite, in exactly the 
first bottle is introduced 2 ¢.c, of potassium permanga- , same way as ammonia is estimated by Nessler’s solu- 
nate solution, into the others 6, 8 and 10 ¢. ¢. respect- | tion. 

ively. The bottles are examined hourly and the dis- 
coloration noted. If all are discolored at or before 
the end of the fourth hour, an additional 10 ¢, e. 


PHOSPHATES. 


Sewage contains large amounts of phosphates, but 
of the permanganate solution should be added to each bei usually - ge ve — canthy b eelge = 
bottle. With ordinary waters the permanganate in the was ~ sag upitate : ar P tay i pte sae + i , 
first, and probably that in the seeond, will be decol- ie Macy fenmeggenee on Neves — pe ge vt goon 
orized; and the greater the amount of organic matter | — "hi. aiieaedan is aa ep thet oc a is 
present.fthe more rapid will be the decolorization. This | ade by = t : ade > i pat a = 
method has the advantage over sone others in that ie hw a 
the rate of oxidation can be readily observed-—some- HARD WATER. 
thing which is considered by some analysts to be of | The hardness of water—that is, its soap-destroying 
more importance than the actual amount of oxygen | power--is due principally to the presence of ealcium 
consumed. It must, however, be kept in mind that! calts) Hard water is very wasteful of soap and bad 
nitrites, ferrous salts, sulphides, ete., take up oxygen | for boilers, It is not necessarily unhealthful for drink- 
ae pac nt yes ——- : ~ ante A ing, though it is said to often eause the formation of 

‘ > se Ss OCeCsSSs Is Pf suchistreng : > ij » re nai s 
er ge gn Aap there parent a Gunne aan on caleuli in the human system. The principal import- 
mat each cubic centimer represen eu. ance attached to hard water in a sanitary analysis is 
oxygen, its bearing upon the question as to whether or vot the 
ESTIMATION OF CHLORINE. _ water is polluted with sewage. Two kinds of hardness 

This may be estimated by the use of decinormal or | are recognized. 
centinormal! silver nitrate solution, but analysts gene- | ‘Temporary hardness is due to the presence of cal- 
rally use a solution of such strength that each cubic | cium or magnesiiim bicarbonates, This form of hard- 
centimeter will represent 0 001 gm. of chlorine. ness is got rid of by boiling the sample, which reduces 

THE PROCESS. the wre igen yo > insoluble ——- which are pre- 

Into a beaker put 100. ¢. of the water to be exam- cipiiater _—— _ ae way removes the hardness. 
ined, followed by a few drops of neutral potassium I ene ee pay —e which are not re- 
chromate, which is the indicator, and add the silver | 'VOV80 OY SoMing, such as the sulphates, 
nitrate solution from a burette until the precipitate | ESTIMATING THE HARDNESS. 
ep a reddish tint, indicating that all the chlorine} The method generally used to estimate the hardness 
1as been thrown down. Each cubie centimeter of sil-| of water is that known as Clark’s. 
ver nitrate solution used to produce the color reaction | 4 solution of pure Castile soap in diluted alcohol is 
represents 0°001 gm. of chlorine. Example: If 4 ¢. ¢. | prepared of such strength that each cubic centimeter 
of silver nitrate solution be required, the 100 ¢. ¢. of | of the soap solution represents about 0°001 gm. of cal- 
water contains 0°004 gm. of chlorine. {cium earbonate. This is a convenient strength, be- 

SIGNIFICANCE OF CHLORIDES IN WATER. leause, if 100 ¢. e. of water be operated on, each cubie 

Food contains considerable amounts of chlorides, | Centimeter of soap solution will represent one part of 
and still more is added by way of cond! nt in the |CaCOs in 100,000 parts of water, which is spoken of as 
shape of salt. The chlorine thus taken inc the sys- |! degree. 
tem is discharged in the exereta and is found after- Measure 100 c, c, of the water into a well stoppered 
ward as a constituent of sewage; hence the presence of half pint bottle, and add the soap solution 1 ¢. ¢. ata 





———= 


SELECTED FORMULA. 


Gasoline Cream.—-Solidified gasoline or benzine jelly 
for rewoving grease spots may be made after any one 
of the following : 

Tincture soap bark...... 12 fluid drachms. 
Benzine to make.... . 8 fluid ounces. 
Mix and shake for one-half hour, then allow to stand 
twelve hours to solidify. 
Infusion soap bark (20 per 
COME.) 2... ccrccrcc-coveee 4 fluid drachms. 
a en baense 2 fluid ounces. 
Proceed as above. 


One hundred and twenty grammes white soap are dis- 
solved in 180 grammes hot water in a liter bottle, 30 
grammes of ammonia added. The solution is then 
made up to three-fourths of the bottle by water and 
shaken up. A teaspoonful of this mixture is placed in 
a bottle holding 250 grammes and mixed therein with 
some benzine and afterward the bottle is filled with 
- ae under protracted shaking.—Pharmaceutical 

ura. 


Window Pane Barometer.—By painting the window 
pane or wall paper with any one of the following solu- 
tions, different colors are exhibited upoo atmospheric 
changes, owing to the well known properties of nickel 
and cobalt salts, which color in accordance with thie 
variation or amount of moisture in the air. 

No. 1.—Chloride of cobalt, 1 part ; gelatine, 1 part ; 
water, 100 parts. . 

No. 2.—Chloride of copper, 1 part ; gelatine, 10 parts; 
water, 100 parts. 

No. 3.—Chloride of cobalt, 1 part ; gelatine, 20 parts; 
water, 200 parts; nickel oxide, 0°75 part; chloride 
—o% 0°25 part. 

n damp weather all will be colorless; in clear 
weather No. 1 will be blue, No. 2 yellow, and No. 3 
greev.—Meyer Bros. Drug. 


Frozen or Solid Perfumes.—Zieliz (in Br. and Col. 
Dr.) writes: Some of your readers would, no doubr, 
like to know how to make the latest “startling nov- 
elty,” the frozen or solid perfume. 

In the first place the solid perfume is merely per- 
fumed hard paraffin. The hard paraffin is melted 





large quantities of chlorine in water is taken as an in- | tine from a burette, shaking the bottle after each 
dieation of pollution by sewage. addition of soap solution, until a soft lather is ob- 
The chlorine itself is not a dangerous constituent of | tained, which, if the bottle is at rest, remains continu- | 
water, and is in fact always present, but if it is found |OUs Over the whole surface for about five minutes, 
in large quantities (over 5 parts per 100,000) it is looked If more than 16 ¢. ¢. of soap solution is required, a } 
upon as an unfavorable indication. Nevertheless, too | Smaller quantity of water should be taken—say 25 | 
much dependence must not be placed on the chlorine | to 50 e. c.—and made up to 100 ¢, c, with distilled water, | 
content as a means of estimating the purity of a and the quantity of soap solution ther °-* 
water, since a dangerous contamination of organie | 4 or. 
matter may exist in the water without it¢” presence English chemists usually operate upon 70c. ¢. of soap | 
being indicated by chlorine. water instead of 100 c.c. Each cubie centimeter of 
The maximum amoyrs of chlorine per 100,000 given | Soap solution then represents 1 grain per imperial 
by the Bixers Pollffion Commission is 215. the mini- gallon (70,000 grains), or one degree of hardness. 
‘vu 6°5 parts, thoagh over 5 parts per 100,000 is taken Permanent hardness, or hardness after boiling, is 
as an unfavorable sign. But various conditions af- determined by boiling a measured quantity of water 
fecting the proportion of chlorine in potable waters briskly for half an hour, adding distilled water from 
must be taken into account, such as the nature of the time to time to make up the loss by evaporation. 
strata through which the water passes, proximity to Then allow to cool, make up to its original quantity 
the sea, ete. A well near the sea may contain much | With reeently boiled distilled water, filter, and test in 
chlorine and still be free from pollution. the manner deseribed above. By deducting the per- 
AMMONIA AND ALBUMINOID AMMONIA. manent hardness from total hardness we obtain the 
: _ temporary hardness.—American Druggist. 
When organic matter decomposes spontaneously, it . 


first forms ammonia, then nitrites, and finally nitrates. 
Thus the presence of ammonia in water is generally 
conceded to indicate decow posing organic matter, and 
hence its determination is an important detail of the 
sanitary examination of water. 
PROCESS FOR THE DETECTION OF AMMONTA, 
Introduce into a clean glass retort 500 «. ¢. of the 


THE ACTION OF THE ROENTGEN RAYS 
UPON DOUBLE AND TRIPLE ELECTRIC 
STRATA. 

By M. N. PILTSCHIKOFF. 


SEVERAL physicists have studied the action of the 
water to be tested, together with about 5c. c. of a 20 Roentgen rays upon electrized metals; in other words, 
per cent. sodium carbonate solution. The condenser Upon a simple electric stratum. I have also oceapied 
is now attached and the distillation started. When 50 myself with this question (Comptes Rendus, exxii, p. 
ec. ec. of distillate passes over, it is transferred to one 713), but I have, further, made, in concert with my 
of the color comparison cylinders, and 2. ec. of Ness. assistant, M. Totchidlovsky, several experiments upon 
ler’s reagent is added; a vellow color is produced, | double and triple electric strata. 
which develops more fully on standing, the intensity I have first observed that a plate of glass, of paraffin, 
of coloring being proportionate to the amount of am- | of ebonite, mastic, ete., charged with electricity, either 
monia present. positive or negative, is rapidly discharged by the 
The color produced is exactly matched by introdue- action of the Roentgen rays, as well if the rays fall 
ing into another cylinder 50. ¢. of pure water and an | upon the charged surface as if they traverse the plate 
accurately measured quantity of standard ammonium | falling upon the neutral surface. I then undertook to 
chloride solution, and 2 ¢. ¢. of Nessler’s reagent as be- | Study the action of the Roentgen rays on the charge of 
fore. According as the color so produced is deeper or | @ condenser formed by a plate of paraffin (17 em. X 11 





lighter than that obtained from the water under ex- |¢™. X Lem.), of a stratum of air (18 mm. in thick- 
amination, other solutions are prepared for compari- | Pes), and of a disk of zine (diameter, 10 cu.; thickness, 
son containing smaller or larger proportions of am- |3°55 mm.) I first charge the central part of the inner 
monium chloride, until the color is exactly matehed. surface of the paraffin plate with negative electricity, | 
The distillation is continued, and successive portions | 2nd then put the zine disk in its place. Exner’s elec- 
of 0c. ec. of distillate are taken and tested until the | troseope, connected metalically with the disk, shows, 
liquid no longer reacts with Nessler’s solution. The |¢@. ¢., —170 volts, Ltouch the zine; the free electricity | 
sum of the figures obtained from the several distil- | is dissipated, and there only remains a double electric | 
lates gives the total ammonia in the 500 ¢. ¢. of water |Stratum. I cause the paraffin plate to be traversed by | 
taken. Roentgen rays (issuing from a window of aluminum)! 
during one minute ; no measurable loss of the double 
stratum is produced, I repeat the same experiment, 
charging the paraffin plate with positive electricity ; 
the same result. Thus the double electric layer is only 
destroyed by the Roentgen rays very slowly. 
If, instead of touching the zine disk, I leave its! 
| charge intact, this charge, according to the law of elec- | 
tric distribution on conductors, occupies exclusively | 
the external surface of the disk, and my condenser in | 
poured into each of two wide-mouthed bottles. Into | this case possesses a triple layer of electricity. The | 
one of these bottles is put a copper-zine couple, made | electroscope marking a deviation corresponding to 170 
by taking a piece of sheet zine and rolling it into a | volts, I cause anew the Roentgen rays to fall upon the 
loose coil and immersing it into a dilute solution of | paraffin plate. In nine seconds the electroscope falls | 
copper sulphate until coated with a black, spongy coat- | to 85 volts, or the half of its primitive charge, showing | 
ing of copper. | that half the free electricity of the triple layer is dis- | 
Cork both bottles, and at the end of twenty-four | sipated in nine seconds. It is easy to demonstrate 
hours remove 50 ¢. c. from each, and treat with Ness- | that it is exactly the free electricity of the zine which 
ler’s solution, as directed under ammonia. has been dissipated. In fact, if we touch the zine 
The nitrates and nitrites are completely reduced to disk and convey to the earth the rest of the free elec- 
ammonia by the copper-zine couple, and the difference tricity of this disk, the electroscope will indicate 0 volt. 
between the two figures obtained gives the ammonia | If, then, we take off the disk (which always remains in 
due to reduction of the nitrates and nitrites. wetallic connection with the electroscope), we observe 
Each molecular weight of ammonia so obtained on the electroscope an initial deviation of + 170 volts. 
stands for one molecule of nitrous or nitric acid; hence This discharging action of the X rays through a! 
the result includes both of these, if present, so that|double stratum, which remains almost intact, and 
the nitrites must be separately estimated and de- through a disk of zine, which is absolutely opaque to 
ducted. these rays, upon the free electricity of the outer sur-' 
To estimate the nitrites it is advantageous to use face of the disk, appears no less unexpected than diffi- | 
an acid solution of metaphenyldrawine. This gives, cult to explain.—Comptes Rendus. | 


THE ALBUMINOID AMMONIA 
is estimated by adding to the water left in the retort 
56¢. c. of an alkaline permanganate solution, and re- 
suming the distillation, the ammonia in each 50 ¢, ¢. of 
distillate being estimated as before 
NITRATES AND NITRITES. 
Five hundred ecubie centimeters of the water is aecid- 
ulated with oxalic acid, and equal parts of this are 





and perfumed at as low a temperature as possible, 


and fora mould I use the lids of two drachin chip 


boxes. 
To make. 
WHITE ROSE SOLID PERFUME. 
Take of : 
Oil of ¢ ~ sim. ‘an - >2 drachm. 
OO ee OO eee 4 
Oil of patchouli............ ieecnnes 5 minims. 


From one to five drops to each block may be used, 
according to the moderation or extravagance of the 
manufacturer. 


LAVENDER SOLID PERFUME, 


Take of 
cence ecéeceeneees 2 ounces. 
Essence of bergamot ...........-... 
Oil of cassia... .. awésbeu bees sees oeee Sminims, 
Oil of geranium.......... 60s bescecsue 2 
Oil of orange........ ere eee iw ™ 
Mix, and perfume the wax as before. 
BOUQUET SOLID PERFUME. 
Take of 
Oil of coriander............. -.-. 18 minims. 
SE OM cans ssees scesseedecs 2 drachms. 
eee Oe WN. wk. os svesiecetess = 
CEE GE BRWOMMIEE. 2. coccccccoccecss. & “ 
Oil of sandal...... iene sobbadedeeae 1 - 
Oil of Bergamot’. ...... cccccccess 1 ounce. 
Otto of rose........ Keanenbines 1g drachm. 
OR CF MOURTIRT. oo ca ccccvecccscs. a“ 
Oil of orange..........+- Seveeres 10 minims. 
Mix. 
° COLOGNE SOLID PERFUME. 
Take of 
Essence of bergamot.............-.. 1 ounce. 
Essence of lemon... ........... ae - 
Coie Oe SIRS Sik cecicenccce-cesccsee MO 
Oil of neroli.......... creccvvcccocce ag 
Oil of rosemary.... ...... sive weanaw eis 80 minims. 
ee Se IN ooo. ekcadce sosies 10 = 
Mix. 


To Remove Aniline Stains from the skin, Unna 
uses in succession a five per cent. solution of sodium 
chloride, peroxide of hydrogen, and lastly alcohol. 
The stains disappear wholly with this treatment. 


Cheese Color.— 


Purified annatto........ eeiaknnt . 10 ounces, 
Potassium hydrate............. -- 1% = 
OES > PERE ae me epee 1 we 
Wi cinnc eke ve ne eens 6 bowers 100 ” 
Tincture tarmeric, .....ccsccecees 20 * 


Digest and filter. 

The New Idea some time ago printed the following 
as yielding a preparation resembling the celebrated 
Mrs. Smith’s butter color: 


Bruised annatto seed............ 3 av. ounces. 
ST ITE, FF .. -.. 2drachms. 
Ammonium cerbonate..... ere 40 grains. 
Cotton seed oil....... iene scenes 7 av. ounces, 
Lard oil....... konbaaeseatin-« er a = 


Boil, stirring frequently, until the proper rich color 
has been attained; then strain and allow to settle. 
Only the best material must be used. The statement 
has recently been made that azocarmine is by far the 
best butter coloring known. 


Furniture Polish.—Dissolve 4 ounces of orange shel- 
lac in 2 pints of aleohol of 95°. This will take from 
24 to 36 hours, if the liquid is kept in a warm place 
and frequently shaken. Add 1 pint of oil of turpen- 
tine, and shake well. This will probably take up any 
residue of undissolved shellac. Add 2 pints of boiled 
linseed oil, and mix well by agitation. When thor- 
oughly mixed, add 4 ounces sulphuric ether and an 
equal amount of strongest water of ammonia, and 
agitate. Shake the bottle before using. It should be 
applied with a sponge, and very lightiy. The furni 
ture should, of course, be washed and thoroughly 
dried before its use. 
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ENGINEERING NOTES. 


Secre Herbert has accepted the bids of the Carne- 
gie and Bethlehem Steel Compauies for supplying ar- 
mor for the new battle ships Kearsarge and Kentucky. 
The awards are as follows: The Carnegie Company to 
furnish 3,007 tons of armor at a cost of $1,660,518.20, 
and the Bethlehem Company to furnish 2,653 tons at 
a cost of $1,460,191 80. The cost of the armor per ton 
is $552.07, which is between $50 and $60 less than under 
former contracts. 


The Cambria Iron Company will expend nearly a 
million dollars during the next year in the improve- 
ment of its plant in Johnstown, Pa., and vicinity. 
For a long time it has been the object of the directors 
to make the Cambria mill the most complete, as well 
as the most extensive, of its kind in the country. With 
this end in view contracts will shortly be let for a con- 
siderable amount of the latest improved machinery for 
the main plant. It will be in operation in the early 
winter. 


The railway gages adopted by the colonies of Aus- 
tralia are as follows: New South Wales, 4 ft. 84¢ in.; 
Queensland, 3 ft. 6 in.; South Australia, 5 ft. 3 in. and 
3 ft. 6in.; Vietoria, 5 ft. 3in.; Western Australia, 3 ft. 









MISCELLANEOUS NOTES. 


Oil is reported to have been struck in the Apen- 
nines, between Bologna and Florence, Italy. 


Cordite does not shatter the body as much as gun- 
powder. The inference is drawp from the condition of 
the head of a royal artilleryman at Dover, who had 
fired into it the cordite cartridge of a new Martini-Met- 
ford rifle. 


One of the greatest inventions ever added to the 
granite business is being given a test in Montpelier, 
Vt. The machine is for sawing granite. coutains $4,000 
worth of diamonds, the total construction costing 
nearly $10,000. 


A 46% carat Burma ruby, the largest ruby ever cut, 
so far as is known, was bougit inata London jeweler's 
sale recently for $40,000. Al carat blue diamond 
| brought $3.000, and a 140 grain black pearl. once be- 
| longing to Queen Lsabeila LI of Spain, $5,750. 


Gold in transit across the Atlantic ‘‘ sweats,” how- 
lever tightly it may be packed. It is usually sent in 
stout kegs, and squeezed in as tightly as possible, but 
there is a regular allowance for loss by attrition upon 
the voyage, and in the course of years this loss to the 


ELECTRICAL NOTES. 


The English Admiralty have decided to use electric 
fanson the cruiser Pearl. If the experiment proves 
satisfactory, other vessels on the Cape Station will be 
similarly fitted. 


Itis stated that no less than 272 electrical firms have 
taken up space for the forthcoming electrical and art 
exhibition at Stuttgart. This is nearly half the total 
number of exhibitors, 


Nikola Tesla claims that exposure of the head to a’ 
powerful X radiation produces a general soothing 
| effect, a sensation of warmth of the cerebral lobes and 
|a tendency to sleep. 


According to the Times, of Ceylon, the introduction | 
of the electric light into the Sivan Hindu Temple, at 
Kochicadde, which is attended by the more respect- 
able members of the Hindu community, is being con- 
sidered. The premises of this Hindu place of worship 
are at present lighted by gas, and the trustees pro- 
pose to substitute the electric light for gas; but 
whether they will introduce it into the interior of the 
building is a matter which is now under their con 
sideration. It is said that, if the Sivan Hindu temple 








introduce the innovation, the trustees of the equally | 
wealthy temple of the Natukotta chetties,in Sea Street, 
are sure to follow the example set by their more en- 
lightened brethren. 


6in. The lines have been constructed generally by 
private firms under the supervision of the government 
engineers. In New South Wales and Victoria the lines 
are fenced throughout; but in other colonies they are 
only partially fenced. The ‘ Pioneer” Lines (Narra- 
bri to Moree, 63 miles; Parkes to Condobolin, 60% 
miles; and Jerilderie to Berrigan, 23 miles), which are 
now under construction in New South Wales, will not 
be fenced. 


Among the latest products of the electric furnace is 
the metal titanium, a metal which hitherto has pro- 
bably only been seen in small quantities, and rarely 
outside of the specimen cabinet in a chemist’s labora- 
tory. It is an extremely refractory substance ; in fact, 
M. Moissan, whose researches with the electric furnace 
our readers are familiar with, states that it is the most 
refractory that he has yet obtained, being more infusi- 
ble than vanadium, and far more so than molybdenum 
or zirconium. It has only been prepared in the elec- 
tric furnace at the highest temperature, and by means 
of a dynamo using 100 horse power. The general pro- 
perties of titanium resemble those of the metaloids, 
and particularly silicon. In a recent issue of the 
Bulletin de la Société Chimique de Paris, Moissan has 
a paper of considerable length describing his experi- 
ments and defining the properties of their product. 


‘*Itis considered probable,” the Naval and Military 
Record (British) says, ‘that the chief constructor will 
submit to the Lords of the Admiralty for embodiment 
in the estimates for 1897-98 the draught lines and 
weights for six coast defense battle ships of the Valmy 
or Jemmapes type of the French navy. The very light 
draught (22 ft.) of these formidable ships renders them 
invaluable in tidal ports, such as Belfast and Kings- 
town, on the Irish coast; while their defensive armor— 
i7°¢ in. on the belt and turrets—and 34 em. 48 ton 
guns render them powerful enough to cope with 
any antagonist. The cost per ship, however, way 
be considered prohibitive, £525,000. This might, no 
doubt, be reduced by the construction of ships with 
less displacement.” 


The northernmost railway in the world, which extends 
to about latitude 64°, inside of the Arctic circle, is in 
Sweden, and serves for carrying iron ore from Gelli- 
vara, southeast to the Gulf of Bothnia, at Lulea. 
Originally it was isolated, but in the summer of 1894 
a Swedish main line, which extends nearly parallel 
with the west coast of the Gulf of Bothnia, was ex- 
tended to a junction with it, so that now one may 
travel by rail from Stockholm into the Arctic zone. 
The main line is now to be extended around the head 
of the Gulf of Bothnia to the border of Finland at Ha- 
paranda, and the Railroad Gazette says a Finnish 
railroad on the east side of the gulf is also to be ex- 
tended to Tornea, opposite Haparanda, when it will 
be possible to go by rail fromm Stockholm to St. Peters- 
burg, going completely around the galf. 


The Monson Mirror says: The electric stone crusher 
of the W. N. Flynt granite company, at Monson, Mass., 
was started recently. A 50 horse power motor supplies 
the foree. The wheel makes 700 revolutions a minute 
and will run more than twenty-five minutes after dis- 
connection. The stone is taken from the ledge and 
placed upon a platform 30 by 50 feet size ; from there 
it passes into the mouth of the crusher, the mouth 
being 13 by 30 inches. The crusher weighs about 
eight tons. From the crusher it is taken in buckets by 
an endless belt to the screen over the bins. The bins 
are fourin number, each bin taking a different sized 
piece of rock. Each bin has an opening at the bottom 
and at the side, the openings being about 15 inches 
square. A track runs from the granite quarry to the 
trap rock quarry, as well as tothe New London North- 
ern road, and a second track, 400 feet long, has b en 
laid at the trap rock quarry and runs under the bins. 
A pond has aiso been built supplying water for the 
crusher in order to keep it from getting heated, 
When the plant is in operation about 300 tons of stone 
will be crushed in aday and about 30 men will be em- 
ployed. 

“The establishment of a central station from which 
to distribute electrical energy to two or more adjoin- 
ing mines,” says the Engineering and Mining Journal, 
“has long been considered an arrangement sure to 
show economy over the operation of several smaller 
with the car is very ingeniously devised. The balloon | stations, and thus to bring the advantages of electric 
can be propelled at the rate of 41 ft. per second, the | power within the means of operators who could pay a 
motion being obtained by means of screw propellers | fair rental for current, but who could not readily afford 
fore and aft, driven by a Daimler motor. It will be | the investment required for the installation of a com- 
possible, with this apparatus, to make aerial voyages | plete independent plant. Concentration of steam 
of several days’ duration, with a load of 3744 ewt., not- | plant under one roof means more economical opera- 
withstanding which the balloon will have sufficient | tion in every way. besides giving a chance to select a 
buoyancy to rise to an altitude of 3,600 ft.—La France |-site better suited to its purpose than could be found 
Militaire. | for several smaller plants. he first practical example 
| of this plan on a large scale in coal mining has recently 
been put in operation at Scott Haven, Pa. The plant 
is owned by the Youghiogheny River Coal Company, 
which also owns all the mines supplied ; but although 
these are all under one management, they are more | 
widely separated in location than would be the case in | 
many coal fields where mines of separate management 
could be as readily supplied from a central plant. The 
installation is interesting also on account of the varied 
uses to which the electric current is put.” 


The electrolytic deposition of zinc upon iron surfaces 
is at present worked under three processes, says the 
English Electrical Review, namely (1) that of Cow- 
per Coles, (2) of Richter, and (3) of Alexander, the last | 
being a combination of the methods of Schaag and 
Falk. These systems, however, are not extensively 


Some further particulars have now transpired con- 
cerning the new navigable balloon invented by Lieu- 
tenant-(ieneral Von Zeppelin, although strict secrecy | 
is maintained as to the details of construction. It ap- | 
pears that the inventor has discovered a material which 
is sufficiently impermeable to retain the gas in the bal- 
loon for months, without any loss through percolation. | 
The balloon itself is cigar shaped, and its connection 





In the National Museum, of Paris, which is called 
the Conservatoire des Arts et Metiers, says Locoimo- 
tive Engineering, there are many curiosities to be seen 
which are of great interest to mechanies and engineers. 
There is to be found what was actually the first vehi- 
cle propelled by steam. It was a steam carriage de- 
signed by Nicholas Joseph Cugnot, a French army 
officer, and intended to be employed for military pur- 
poses. The machinery part of this engine was all 
right, but the boiler, shaped like the ordinary teaket- 
tle, had very small steam generating capacity. Near | 
to that curious engine is a water tube boiler, which 
ought to be examined with interest by all Americans 
who visit the place. Those familiar with the history 
of the steamboat will remember that Robert Fulton 
built his first steamboat in France, and experimented e 
with it on the Seine. It was launched in 1803, but was | Worked, most manufacturers being 
not a suceess, as the speed capacity was under four | enough to adhere to the old fusion system, 
miles an hour. When the boat was broken up, the | its well known inconveniences and disadvantages. 
boiler was sent to the museum mentioned, and there it/@ weeting of the Eisenhutte, at Dusseldorf, a paper 
can be seen to-day. was read by O. Vogel pointing out the advantages of | 

‘ the true galvanic method over the old fashioned fusion 
method. 
thinner coating, which is equally efficient as a protec- 
tive covering for surfaces liable to rust. There is no 
loss, owing to the formation of Gross and hard zine, 
and the process is much more easily adapted to com- 
plex shapes and surfaces than the fusion method. Of 
course, the galvanic system has disadvantages, and 
Vogel thinks these may be summed up in the state- 
ment that it requires more men, more time and more 
intelligence. In the discussion which followed, the 
general consensus of opinion appears to have been | 
that the galvanic processes are less adapted for large 
scale operations than the old fusion method. The 

uestion of galvanizing telegraph wire also came up in 
the discussion, and it was considered that the old 
method was the most suitable for this, because, 2ecord- 
ing to Schmidt, the electrolytically galvanized wire 
will not stand the regulation immersion test. At the 
same time it would be unfair to consider that fiuatity 





: | 
conservative | 


Concerning defective belt tighteners, a writer in the 
Chicago paper Milling says: ‘‘ For a vertical belt the 
hinge frame is preferable and works admirably, by 
hinging it on trunnions at the bottom of the frame, and 
setting at such an angle up to the belt as will give just 
enough weight to hold the belt to its work. The ad- 
vantage of this plan is that it gives the belt increased 
weight just when it is needed, and lightens up when | 
running ‘tight. I am much in favor of tighteners on | 
belts that have heavy power to transmit, as it is easier 
on both belt and bearings. By long experience I find 
the ig aoe oy | rubber—retains its elasticity, and 
holds out much longer with the tightener properly 
used than when the belt is kept strained up to its 
working tension all the time. Another advantage of 
the tightener is that it makes possible the use of end- 
less belts in many places where without it they could 
not be conveniently used, and I think all will admit that 
they—endless belts—are one of the few ‘ comforts’ of 
the miller. The tightener pulley should be as large 
as the room it has to work in will admit; not, however, 
to make it heavy.” 














got rid of. 








: it 
with all}. : 
oes on silver. 

At | it doe 


| commercial world amounts to a large sur. 


English railroads work their men long hours and pay 
them low wages. A recent official report shows that 
there are in the Eughsh railway service about 400,000 
men. Of these 10,000 get $3.60 a week or less; 160,000 
get $4.80 a week or less, and so om up to the highest 
class, who aggregate 16,000 and receive $9 60 or more a 
week, 

The great wheelat Karls Court, which is an imitation 
of the Ferris wheel at the World’s Fair, but which is 
somewhat larger, stopped suddenly on the evening of 
May 22 while a number of persons were riding on it. 
Those nearer the ground were taken off, but several 
persons were obliged to remain in the cars all night 
and until noon of the next day, when the wheel was 
finally started. 


The rolling stock of German state railroads has been 
provided with an appliance which will enable passen- 
gers on board a train to write without difficulty and re- 
gardiless of the motion of the train. The new appli 
ance consists of a board suspended from the ceiling of 
the car by strong but elastic cords which will prevent 
the vibration of the woving train from interfering with 
the writer. At the present time only the first-class 
compartments of through trains are furnished with 
this appliance, and a small charge is made by the con 
ductor for its use. 


Among the later utterances of European men of 


| science upon the influence of food and drink upon the 


human system is one by Prof. Shutzenstein on the 
effect of tea and coffee on the processes of digestion. 
He finds that ninety-four per cent. of coagulated egg 
albumen will be digested in artificially prepared gas 
trie juice, whereas if tea is added the proportion 
digested is reduced to sixty-six per cent., while of a de- 
coction of coffee mixed with the albumen the gastric 
fluid was only able to digest sixty-one per cent. 
These percentages varied according to the strength of 
the infusions of tea and coffee. He attributes the de- 
leterious effect of both to the presence of tannin ex- 
tracted during the progress of making, and not to the 
presence of thein and caffein. 


Down at Fresno, Cal., on the St. George vineyard, 
has lately been erected a gigantic wine cask, or tun, 
beside which the tamed Great Tun of Heidelberg sinks 
into insignificance. It is the biggest in the world 
The Great Tun holds 49,000 German gallons, or 42.000 
American gallons, while the St. George tun holds no 
less than 79,000 gallons, or almost twice as much as the 
tun which tas for one bundred and fifty years been 
figuring in history. When the redwood was selected 
it took almost two years for it to dry and undergo the 
preparation for the cask, About two complete rail 
road trains of this California redwood is used in the 
Fresno great tun. The tun towers to a heigit of no 
less than thirty feet, and it is twenty six feet wide. It 
can contain thirty car loads of wine. 


‘** Low book shelves,” said a furniture dealer, who is a 
lover of books as well, to a New York Times writer, 
“have an origin in reason besides the caprice of 
fashion. Heat is injurious to the binding of choice 
books, drying out the natural oil of the leather and 
making them warp and get out of shape. Most rooms 
are very warm in the upper parts, and these five and 
six foot book cases are a necessity rather than a notion. 


| Cold is as hard on books as overheating, and an atmo- 
| sphere that is too damp or too dry also injures them. 
| The sun, pouring in directly on the shelves, fades the 


| bindings. An open fire is another necessity in a 
|library. Books require good air like a human being, 


and gas ought never to be used where valuable books 
are kept. Candles are hard on the eyes, though, and, 
therefore, should be avoided. Oil or electricity are far 
etter than gas, which acts as readily on bindings as 
In lieu of tarnishing, however, it 
affects their elasticity and pliable qualities.” 


Possibly the greatest business craft ever constructed 
on the Ohio River is the Old Hickory, a new and com- 


He states that it gives a more uniform and | modious sawinill boat now being completed in Louis- 


ville, Ky., says the American Woodworker. The ma- 
chinery occupies the entire space on her lower deck, 
and the whole equipment is entirely modern, with 
every convenience necessary to a first-class sawmill 
and steamboat combined. There is a carriage slide 
that works off the rear end in such a way that it passes 
under a floating log, lifts it aboard and in a twinkle 
has it in front of the masssive double circular saws; 
then, three minutes later, a fine stack of lumber passes 
over the boat’s bow and is loaded on a barge that has 
been placed in front. The mill capacity is 15,000 feet 
every ten hours, but it is not intended to cut ordinarily 
more than 1,000 feet an hour. The entire boiler deck 


|is a fine bome for the erew of ten men that will man 


the boat, and is divided off into kitchen, pantry, din- 
ing hall, bedrooms and office. The boat is a side 
wheeler built to make five miles an hour up stream or- 
dinarily and eight miles under arush. She is 125 feet 


has been reached in the new methods, and in all prob-| long and 30 feet wide, and her hull was built in Leav- 
ability such disadvantages as they may possess will be ' enworth, Ind., out of the finest kind of selected oak 
eut for it. 
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353 in.; but there are also some lines of 3 ft. 6 in, and | quettes manufactured of coal dust. 
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Fies. 1 AND 2.—LOCOMOTIVE FOR BELGIAN LIGHT RAILWAYS. 


* Société Nationale des Chemins de Fer Vicinaux” is | locomotive being in almost universal use. The rolling | about 23 cents per pound of weight. 
financially assisted by all the districts through which | stock consisted at the end of last year of 253 locomo- | mensions are as follows : 
the lines pass, and also by the government and _ by | tives, 716 carriages and 1,780 vehicles, comprising bag- 


public subseription. It depends on, and is controlled | gage cars, freight cars and trucks, the whole repre- | Diameter of eylinders.......... 
by. the board of public works, railways, posts, and | senting a capitalized value of nearly $2,000,000, SE era 
telegraphs The type of locomotive shown in Figs. i, 2 and 3 is| Diameter of wheels.................. 
The districts desiring lines to be established apply | manufactured for the Société Nationale by the Société | Wheel base........... ey eee ‘ 
to the Société Nationale, who, after making a thorough | St. Leonard, at Liege, and is used on the 1 meter (3 ft. | Diameter of barrel of boiler ....... 
examination of the cost of construction and probable | 35g in.) narrow gage lines, Total length of boiler.............. 
earnings of the proposed line, apply to the govern- They are outside cylinder engines, and the frames! Grate surface............... ates 
ment fora concession, If the line is authorized, the | are outside the wheels, to prevent as much as possible | Heating surface of fire box......... 
the side sway of the engine. They have three axles, | Heating surface of tubes, inside 
with the six wheels coupled. The main connecting | Total heating surface............... 
rods—as shown in elevation and plan—are very long, | Capacity of water tanks........ 


as they are directly coupled to the crank pins of the | Capacity of coal bunkers............ 
| hind axles by means of Hall's system, which is greatly} Weight of engine in full working 
}used in Austria and Bavaria. It is claimed to offer Ms Labs cnet deneierencdceeed 

| the advantage of reducing to a minimum the leverage | Certified boiler pressure .. ......... 


of the overhang of the crank pins—measured in plan--| Theoretical tractive power. ... 




















RAILWAYS. 


of operated lines, with 84 new lines amounting to 883 | of the slide valves for every degree of expansion, The | the naves and spokes of forged iron, 








LIGHT RAILWAYS IN BELGIUM. wiles under construction, The standard gage is 8 ft.| grate is so arranged as to allow the burning of bri- 
The water tanks, 

OF all the European countries that are engaged in| of 4 ft. 84¢ in. gage, these latter gages being adopted | from which the boiler is fed by means of Giffard in- 
the development of the narrow gage railway, Belgium | to avoid the transshipment of freight. Out of the total | jectors, are placed on both sides of the boiler. 
is the most advanced, and has achieved the most bene-| mileage of lines in operation only three miles are| engine is, however, also provided with an extra feed 
ficial results. The powerful company known as the! worked by horses and one by electricity, the steam|pump in case of need. The price of the engine is 
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Fie. 3—LOCOMOTIVE FOR BELGIAN LIGHT Fie. 4—CENTRAL PLATFORM CAR FOR BELGIAN LIGHT RAILWAYS. 


by bringing the coupling rods closer to the wheels. The body of the cars used by the Société Nationale 
government pays a subvention of from one-quarter to| The system of steam distribution in the cylinders is|is of teak, while the interior lining is of piteh pine. 
one-half the capital, and guarantees an interest, while |on the Walschaert principle, which, by variable ex- |The outside of the car body is also covered with sheet 
the balance is subseribed by the province in question. | pansion and with the reversing gear, offers the great|iron ;, in. thick. The under frame carrying the body 

The society is at present concessionaire of 832 miles | advantage of giving the same lineal advance or lead | is of iron, the axles and wheel flanges are of steel, and 
The seats of the 
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second-class carriages, which are the carriages mostly 
used by the traveling public, are alternately of laths 
of piteh pine and teak. The first-class carriages are 
provided with velvet cushions stuffed with horsehair. 
The total length of the cars is 283 ft. 10% in., inclusive 
of buffers, while the outside width is 7 ft. 744 in., ex- 
clusive of roof. There are twenty-four seats inside, 
with standing room for sixteen passengers on the end 
platforms. The seats are cross benches. with a longi- 
tudinal passage in the center of the car between them. 
Besides the first and second class carriages, there are 
also mixed carriages, with first and second class com- 
partment. in one carriage. 

According to the experience of a wri:er in Engineer- 
ing, these cars are very satisfactory, well adapted and 
thoroughly efficient for this kiad of service. They are, 
on the whole, of elegant design, comfortable, and 
neatly built. 

As there is usually a heavy wind blowing over the 
country from the North Sea, to better protect the 
traveler on the platform from rain and dust, the Société 
Métallurgique have introduced a new type of cars, 
with a central platform in the middle of the car, hav- 
ing the compartments at each end—as represented in 
engraving, Fig. 4. Each of the compartments can be 
arranged for first or second class, or as saloon or smok- 
ing compartment, and contains six seats; the center 
platform has standing room for twenty-four passen- 
gers. The total length of the car is 24 ft. 1 in., and 
the total width is 7 ft. 2, in., otherwise the car is of the 
same type as those above described, and is constructed 
on the same principle and of the same material. 

We are indebted to Engineering for illustratious and 
particulars. 


A NOVEL TOWBOAT. 


THE boat represente! in the accompanying engrav- 
ing, from L’ Illustration, is employed upon the Rhone 
for towing up stream, from Arles to Lyons, the empty 
120 or 150 ton lighters that have descended the river 
with the current, fully loaded. 

The boat is 328 feet in length, very narrow and of 
sinall draught, and is provided with a 500 horse power 
steam engine. In the center, there isa large wheel 
that isindependent of the boat and that may be low- 
ered or raised. This wheel is lowered until it reaches 
the bed of the river. When the engine revolves it, its 
weight causes the long teeth with which it is provided 
to penetrate the gravel and obtain a purchase therein. 
‘he boat, with its convoy of lighters, is thus made 
to slowly advance. 

When a narrow channel is met with, where the 
violence of the current might paralyze the efforts of 
the machinery, the lighters east anchor, and the boat 


leaves them in order to proceed alone through the! 
reached a more favorable | 


channel. Then, having 
place where the current is less rapid and the river bed 
is more stable under the wheel, it begins to tow its 
convoy again, having thus atits disposal, for the haul- 
ing of the lighters, nore power than if it had had at 
the same time to struggle against the current. 


AN OLD PRESS ROOM. 


THE inveution and development of printing bas al- 
Ways been recognized to be a subject of great import- 
ance by all educated men, and there is probably not 
an art, save perhaps painting, which has had so large 
a literature of its own. The vbscurity and conflicting 





A NOVEL TOWBOAT ON THE RIVER 








stories which surround the early history of printing 
have resulted in a tangle which uires experts to 
reconcile. But the practical side of printing does not 
require the service of the controversialist. How could 
these early printers produce such beautiful typo- 
graphy, a typography which should be the wonder of 
all time to come? The answer might be difficult if we 
did not possess a precious heritage in the Plantin- 
Moretus Gens, at Antwerp Here, from 1555 to 1800, 








United States as late as 1840 were eight times as fast 
as the press of 1500, but they in turn gave way to the 
new order of things which came in with the almost 
universal use of power. A press like that shown in 
the engraving consisted of two upright beams support- 
ing a heavy cross piece which holds in place the screw 
and spindle. The descent of the spindle was steadied 
by the collar. The point of the spindle pressed against 
the platen. The form of type was rolled out from 


i 


sane pane 





AN OLD 


whole generations of the Plantin-Moretus family 
earried on the trade of printing books, and a glance at 
the splendid typography of any of them would show 
that they were all masters of their craft. 

Our engraving represents a printing office of the 
middle of the last century. The press though it was 
eapable of turning out the finest work—for in many 
cases the pressman was superior both to his press and 
his method of work—was very crude. The printing was 
always done slowly, so slowly, in fact, that modern 
hand printed books even to-day are sold at prohibitory 
prices. The old presses which were in use in the 








PRESS ROOM. 


under the platen and inked with balls of untanned 
sheepskin, stuffed with wool and mounted with 
handles, The ink was evenly distributed by rocking 
the balls together and the type was then uniformly 
inked. The blank sheet was laid on the tympan,. H, 
and tympan was then folded down and form and tym- 
pan were then run under the platen and the pressman 
took the impression by a two banded pull. After 
printing the sheets were hung up to dry. When we 
consider the imperfection of the method and the ap- 
pliances, our wonder grows that the pressman could 
produce such marvels of the printer's art. 











17056 


SCIENTIFIC AMERICAN SUPPLEMENT. No, 1067. 





June 13, 1896 

















(Continued from Supriement, No. 1066, page 17038.) 
AUTOMATIC FIRING GUNS.* 
By HrrRAM STEVENS MAXIM. 
THE PEABODY-MARTINI RIFLE. 


PERHAPS no modern wilitary rifle has so interesting 
a history as the Peabodyv-Martini Henry. Certainly, 
the history of this rifle is very instructive, showing, as 
it does, the foolish and unreasonable prejudices that 
an inventor of a really good thing may expect when a 
new arm, possessing radically new features, is brought 
before a military commission. 

This rifle was the invention of a very clever and 
thoughtful engineer, Mr. Henry O. Peabody, of Bos- 
ton, Mass. Fig. 32 shows the original form of this arm, 
the illustration being taken from the original patent. 


It will be observed that the breech block is pivoted | 


exactly in the same manner as in the so-called Martini- 
Henry of to-day; that the movement of the trigger 
guard downward and forward cocks the firing pin, and | 
at the same time throws down the block and extracts 
the empty case. The firing pin is actuated by a spiral 
spring placed in the stock at the rear of the breech 
block and co-axial with the firing pin. 

It appears that the original rifles on this plan were 
made almost exactly in accordance with these draw- 
ings (Fig, 32), but the military authorities in the United 
States would not even look at an arm which had a con- 
cealed firing pin—they regarded such an innovation 
as extremely dangerous; moreover, they would not 
accept a gun in which a spiral firing spring was em- 
ployed. They insisted that the arm must have a visi- 
ble outside hammer, one that could be cocked and 
manipulated by hand, one which could be understood 
and manipulated the same as those in the ordinary 
percussion rifles, and Peabody, notwithstanding his 
protestations, was obliged to modify his arm, which 
was finally made and presented to the United States 
government in the form shown in Fig. 38. This was 
also the form which was shown in Europe. It was 
found that even European officers at that time had 
the same prejudice as American officers against an arm 
in which the firing hammer was concealed. 

Peabody's modified rifle (Fig. 33) was extensively ex- 
perimented with in the States before a committee ap- 
pointed for that purpose ; the tests were of the sever- 
est character, and it passed through the whole of them 
without showing a single weak point, beating all com- 
petitors, and was very favorably reported upon by the 
committee. Nevertheless, some vears later, another 
committee, without even re-examinnig this arm, adopt- 
ed another system, with a much inferior action, and 
one which had been badly beaten in the first trials by 
the Peabody system. 

The Peabody rifle was brought to Europe in 1865 
and shown to various European nations. ‘In 1867 
the Swiss republic, which had determined to arm its 
troops with breechloaders, after a thorough test of a 
large number of models, adopted the Peabody. A con- 
tract was awarded for 15,000 stand, which was executed 
at Providence under the supervision of an ordnance 
officer detailed for that purpose. During the trial be- 
fore the Swiss board, which extended over a twelve- 
month, Frederich Martini, a native artisan of pro- 
nounced mechanical and inventive ability, devoted 
himself to a study of the several systems submitted, | 
with a view to an original construction of his own. 
The principles and practical excellences of the Pea- 
body, however, impressed him so strongly that instead 
of evolving a new design, his inventive faculty could 
simply compass a fancied improvement upon one al- 
ready made.” 

By an examination of Fig. 34 it will be observed that 
Martini removed the outside unsightly hammer, and 
restored the arm very nearly to its original condition. 
He, however, improved it by placing the spiral spring 
for actuating the firing pin inside the lock, instead of 
in the stock at the rear of the block. This admitted 
of the trigger being placed further forward, and in a 
more convenient position, but all the main features 
remained the same. ‘So lightly appreciated, indeed, | 











Fig. 33.—MODIFIED PEABODY RIFLE. 


was the Swiss alteration, that among the ordnance | 
experts of Contiuental Europe it soon became the fash- 
ion to term it Peabody fils.” To do Mr. Martini jus- 
tice, he has never, in fact, claimed for his mechanical 
changes any greater merit than that of an improve- 
ment, in his own specifications for a patent, terming 
them “an improvement on the Peabody breechloading 
system.” 

In April, 1867, an English commission was convened 
to test the various breechloaders then invented for the 
purpose of deciding upon a new system for the British 
army in the place of the Snider. Among the most im- 
»sroved American arms the Peabody was conspicuous. 
Up to this time the Martini type of gun had met with 
no favor from any European power, while several were 
usiug the original Peabody in their armament, These 





trials led to the adoption of the Martini modification 
of the Peabody rifle by the British army. Many 
Americans have claimed that the British government 
in naming their arm the Martini-Henry did an injus- 
tice to the original inventor, Mr. Peabody ; they claim 
that it should at least have been called the Peabody- 
Martini rifle. 

In regard to the part that Mr. Henry took in this 
rifle, | quote the following from an American publica- 
tion : 

* We believe it was in 1874 that Mr. Henry came to 
the United States and instituted suits for damages for 
violation of bis patent rights against our arms manu- 
facturers. The judgment of our courts was adverse 





to his claims, it being shown that whatever was 


alleged to be his invention had been the common pro- 
perty of American armorers for many years, each and 
all of its features having been experimented upon over 
over again in our sporting and target rifles.” 

rom this it would appear that there was nothing 


and 
J 








peared in the English press at the time, and which 
show most conclusively the great superiority of tiis 
arm : 

** General Todleben, ina letter to General Brialmont, 
states that the number of Turkish bullets which fell 
among the Russian ranks when they were still 2,000 
yards away from the defenders’ position was such 
that divisions, which at the outset numbered from 
10,000 to 12,000 men, were speedily reduced to a strength 
of from 4,000 to 5,000; that, in other words, they lost 
half their effectives. Captain Kouropatkine, speaking 
of the attack upon Loftcha, states that at 2,000 yards 
from the Turkish position Russian soldiers were struck 
down by the defenders’ bullets, and that at 1,500 yards 
men were falling rapidly on all sides; and General 
Zeddeler, who was present with the Russian guard 
when it received its ‘baptism of fire’ at Gorni Dub. 
niak, states that at 3,000 paces from the defenders’ po- 
sition the Russians began to suffer loss; that at 2,000 





paces wen were falling rapidly, and, as the attack pro- 


Fig. 3.—ORIGINAL PEABODY-MARTINI RIFLE. 


about the rifle which was in reality the invention of 
Mr. Henry, the peculiar form of rifling being old and 
well known at the time. 

I give another quotation from an American publica- 
tion: 

‘“*A more palpable injustice than this utter ignoring 
the original invention could hardly be conceived ; but 
injustice is aggravated in the present instance by ap- 
pending to the name of one man whose simple claim 
is that of an improvement the name of another who 
has been proved at his own instance to have no claim 
at all to anything.” 

Evidently the American gunmakers do not like the 
idea of their inventions being taken up and worked 
in Europe without either credit or profit to the origi- 
nal inventor; they evidently look upon this as a great 
injustice. However, when the shoe is on the other 
foot, such a proceeding appears to them in quite 
another light. 

Perhaps the automatic system of firearms is the most 
original of all modern systems. I was the first to make 
an automatic gun; took out patents all over the 
world, and spent large sums of money in the United 
States in showing my invention ; nevertheless, a large 
American firm of gin makers does not hesitate to 
make imitations of Maxim automatic guns without 
even giving me the credit for having invented them— 
not only refusing to pay for the privilege of so doing, 
but completely ignoring the existence of my patents. 

In 1873 the Turkish government gave the Provi- 
dence Tool Company a contract for 600,000 Peabody- 
Martini rifles. This was, at the time, the largest con- 
tract for firearms that had ever been given. 

I think we may consider that the Peabody-Martini 
rifle, as we know it to-day, was the first really power- 
ful firearm that ever was introduced into any service. 


It is the lightest and strongest breechloader ever in- 
vented, and, as a single firer, it has no superiors. The 
type ordered by the Turks is almost identical with 
that used in the British service, except that the cart- 
ridge is rather smaller and more symmetrical ; the 
powder charge and weight of bullet, however, are 
the same. The range of this arm was so much supe- 
rior to that of the Russian Berdan rifle employed at 
the same time that it gave the Turks an immense ad- 
vantage over their Russian adversaries. Nothing has 
ever happened in the history of firearms which shows 
wore foreibly the great advantage which arises from 
the possession of a really first class powerful rifle more 
than the fighting about Plevna; the Russians at the 
time were armed with the Berdan rifle, and it appears 
that they were not prepared to meet a rifle with such 
an extremely long range as the Peabody-Martini. 





* From Industries and Iron, 





I quote the following from some reports which ap- 








Fie. 34.--PEABODY RIFLE—MARTINI’S MODIFICATION, 








gressed, the reserve suffered nearly as much as the 
firing line. 

** Here is the narrative of a non-commissioned officer 
of the Vladimir regiment, which on September 11, on 
the day -of the last grand attack upon the Turkish 
lines round Plevna, formed a part of General Skobe- 
leffs command. During the forenoon of the day this 
regiment had been ordered to move up into a position 
in some vineyards and maize fields, two versts, or 
about 2,200 yards, away from the central Turkish re- 
doubts on the Green Hill. The most advanced of the 
Turkish trenches were some 200 to 300 yards in front 
of this redoubt, and were therefore presumably from 
1,700 to 1,900 yards from the Russian position. After 
describing these preliminary movements, the narrator 
continues: ‘We had not been long in the vineyard 
when the Turks began to fireat us. Many of our men 
were wounded before the order was given for us to ad- 
vance, and among them the captain of my company, 
who was lying down among the vines. hen at last 
we moved forward the bullets fell upon us like hail. 
They pelted upon us on all sides. Men fell on all sides, 
in the front ranks and in the rear sections alike. We 
had not gone more than fifty paces when the officer 
of my subdivision was struck in the chest. He died 
two days afterward. The other peleton officer led on 
the company, but 100 yards further on he was hit too. 
We could not fire. Our Krink rifles were only sighted 
up to 600 yards, and the Turks were a verst and a hal! 
away.’ ere is an instance, related by an eye witness. 
of what long range fire can do; a company loses all 
its officers, and becomes naturally seriously demoral- 


ized, before it can arrive within a mile of the position} 


it has to assault. The particular battalion to which 
the company belonged did not, it is almost needless to 
say, carry the Turkish trenches. In the words of the 


narrator, ‘ Long before we got near the trenches there 
was no one left to advance.’” 

A London Times correspondent at Russian head- 

uarters says: “The American rifles used by the 

urks have a tremendous range; I have seen dug 
out of a hard clay bank bullets which had penetrated 
sixteen inches after traversing a distance of over 2,'0) 
yards.” 

“The rifle used in the Turkish army isa breech- 
loader made by the Providence Tool Company, and 
called the Peabody- Martini; it ean be fired by an ex 
pert hand at the rate of once in two seconds, and the 
soldier's capacity for killing is therefore only limited 
by his dexterity and supply of cartridges; it suffices 
to know that in the crucial test of war on the large 
seale, this American weapon does its appointed work, 
and keeps the Russians at bay whenever the Turks 
can get behind a cover in strong force. The possession 

































mat 
unt 
one 
ofa 
far 
een 
has 
dou 
mor 
side 
red! 
hav 
end 
Am 
ped 
stru 
rall 
thre 
\ 


pol: 
reac 
be s 
pea 
the 
air 

safe 
diat 
pro 
Ard 
obje 
has 
tem 
nav 
mor 
eluc 
ball 
mar 
hav 





1896 








June 13, 1896. 





SCIENTIFIC AMERICAN SUPPLEMENT, No. 1067. 


17057 














1d which 
y of tiis 





‘ialmont, 
vhich fell 
till 2,006 
vas such 
‘ed from 
strength 
they lost 
as 

) yards 
re struck 
00 yards 
General 
nh guard 
rni Dub. 
ders’ po- 
t at 2,000 
ack pro- 


1 as the 


d officer 
r 11, on 
Turkish 
| Skohe- 
day this 
position 
rsts, or 
kish re- 
d of the 
in front 
ly from 
le After 
narrator 
rineyard 
pur men 
1s to ad- 
ynpany, 
» at last 
ike hail. 
all sides, 
ke. We 
e officer 
He died 
r led on 
hit too. 
sighted 
d a half 
witness, 
loses all 
lemoral- 
position § 
o which 
adless to 
s of the 










IN. 


es there 


n head- 
by the 
en dug 
etrated 
rer 2,00 


breech- 
ny, and 
y an ex 
and the 
limited 
suffices 
he large 
d work, 
e Turks 
ssession) 

















of 500,000 of these rifles—that number having already 
been supplied by the American contractors, with 100, - 
000 more to be delivered—used by brave men behind 
defenses, may not decide the final issues of war for 
the Turks, but it will undoubtedly protract the con- 
flict, and make it frightfully colle to the Russians. 
American arins and the American style of earthworks 
which the Turks have copied wili give the Russians 
even more trouble than fanaticism and valor, which 
make the Turks foemen worthy of any nation’s steel.” 
—New York Journal of Commerce, 1877. 

“ This skirmish proved, as every recent engagement 
has shown, the incontestable superiority of the Turk- 
ish over the Russian soldier, and also the vastly supe- 
rior shooting power of the Peabody-Martini rifle over 
that carried by the Russian troops. At 350 yards the 
Russian rifle ceases to be deadly, while the Peabody- 
Martini at that range inflicts tremendous loss. The 
Turks thoroughly appreciate the superiority of the 
American weapons which they carry, and being natu- 
rally excellent marksmen, they pour a tremendous 
fire upon the enemy before he is within his own fight- 
ing distance.”—New York Herald, 1877. 

The London Times cf January 29, 1880, says: “‘ The 
rifles carried by the Turkish infantry were the best in 
existence.” Also, “* The infantry rifles of the Turks 
were the best known.” 

General Whistler, speaking of a comparative test 
he had personally witnessed, says: ‘* This rifle I con- 
sider the best possible one which could be adopted for 
the soldier, on account of its accuracy, penetration, 
und wonderfully long range.” 

A few vears ago I visited Constantinople and fired 
the Maxim machine gun with the Turkish military 
-artridges, which had been made in the United States 
for the Peabody- Martini rifle many years before. The 
run fired with the greatest regularity without the 
least hiteh, and at the rate of over 600 a minute. The 
‘artridges were quite equal to any cartridges I have 
ver used, and I found that the Turks were still very 
much in love with their rifles. They said it was the 
best system of a rifle that had ever been invented, and 
it was no uncommon thing when a man was speaking 
of his rifle, for him to take it up and kiss it, and say, 
* There is no other rifle like it.” 


THE NORTH POLE BALLOON. 


From the earliest classic times attempts have been 
made in the most persevering, if in a somewhat 
unpractical manner, to accomplish the transit from 
one point of the globe to another by an aerial instead 
of a terrestrial or a combined land and water route. So 
far as the two latter routes are concerned, the most re- 
cent.desirable result, that of reaching the North Pole, 
has not hitherto been attained, and it is exceedingly 
doubtful whether it ever will be. Reverting for the 
moment to the old four elements, and omitting all con- 
sideration, for obvious reasons, of one of them, we are 
reduced to three, two of which, as already stated, 
have signally failed in their meritorious and heroic 
endeavors. There remains the third, which M. 8. A. 
Andrée intends shortly to attempt, and for the ex- 
pedition a North Pole balloon is at present being con- 
structed in France, an expedition which is very natu- 
rally exciting a considerable amount of attention 
throughout the whole civilized world. 

A brief description of the general features of this 
polar balloon will probably be interesting to our 
readers, It may be premised that the balloon will not 
be so large as several that have already made their ap- 
pearance in public. For instance, a captive balloon 
the sole object of which is to transport people into the 
air for a very short period, and then to bring them 
safely back to terra firma, should be of as large a 
diameter as would be consistent with the financial 
proportions of outlay and receipts. The balloon of M. 
Ardrée is intended fora very different purpose. Its 
object is to solve a problem, to make a discovery which 
has hitherto baffled, with lamentable results, the at- 
tempts of numerous able, skillful, and experienced 
navigators. It is not, therefore, intended to carry 
more people in it than are considered necessary to 
elucidate the great question at issue. Thus, the 
balloon will be of moderate size and the more easily 
managed. The unmanageableness of a balloon, as we 
have reason to know, increases enormously in pro- 
portion to its diameter. 

The North Pole balloon has a diameter of 67 ft. and 
a volume of 162,396 cubic feet. It has been decided, 
states our contemporary L’Aérophile, says Engineer, 
that the Chinese pongee silk—a material well known 
to Anglo-Indians—possesses superior claims to all 
other materials for the construction of the balloon. 
Two other descriptions of silk are to be employed in 
rotation, failing a sufficient supply of the pongee, 
which is classed as Al, and will stand a tensile stress 
of two tons to the square inch. If we divide the 
balloon horizontally by a great circle, we obtain its 
equator, and above this zone there will be three thick- 
nesses of silk and below it only two. In a word, north 
latitude and south latitude are in the proportion of 
three to two. 

It may just be possible that. when a balloon sets out 
in search of the South Pole these piéces de resistance 
may, so far as thickness is concerned, be reversed. 
From the northern or upper portion of the balloon to 
about 10 ft. below its equator the skin will be in folds 
of triple silk, which is a very different substance from 
the Horatian “es triplex.” Below this parallel the 
silk will be only in double folds. All joints in the 
silken envelope will be first glued or sized, and then 
sewn together and covered with external and internal 
wrappers about 1$ ft. in width, very much after the 
fashion of iron bars and plates, with double cover 
plates. Silken thread will be used for stitching the 
joints, and the skin, moreover, will be strengthened at 
the top and bottom rings and around all openings, 
such as man holes, port holes, and wherever valves 
are located, and skylights. The weight of the balloon 
without fittings is almost exactly one ton, and before 
it is varnished, either inside or outside, it will be tested 
with an internal pressure equal to 3 in. of water. 
Italian hemp of the best quality has been selected for 
the network, having a minimum breaking tensile 
strength of between seven and eight tons. 

Accommodation for the intrepid voyageurs will be 
provided in the car, which has a diameter of 6} ft. and 
a depth of 4} ft., and is constructed of wickerwork, 








Hempen cords, six in number, 9 ft. in length and 1°2 
in. in diameter, will suspend the car from the body of 
the balloon. These suspension cords will be interlaced 
or braced together by horizontal and diagonal cords, 
so as to form a very efficient parapet or protection to 
the occupants of the car. A certain amount of ballast, 
although only so much deadweight, must be carried 
in all aerial excursions, The number of bags considered 
sufficient to suffice for the polar expedition of M. 
Andrée is estimated at 175. All are made up of hemp 
and filled with sand, and their total weight amounts 
|to 2,975 1b. It appears that the contract for the con- 
| struction of the balloon has been placed in the hands 
of M. Henri Lachambre, an experienced aeronautical 
engineer, for the sum of £2,100. It has been erroneously 
|stated in several publications that the car of the 
balloon was pierced in the roof to allow of the passage 
| of the guide ropes. Such an arrangement would be a 
| serious infringement of the rules of aerial vavigation. 
|On the contrary, the guide ropes will be attached to 
| the belt or zone of the balloon itself, while the car will 
be suspended in such a manuer that the shocks or jerks 
| occasioned by the trailing of the guide ropes will be 
| nullified as much as possible. In the floor of the car 
| there will be an aperture through which the light and 
heat of a lamp will pass, for the double purpose of 
| warming the aeronauts and their food also. While 
alight the lamp will be, as a matter of precaution, sus- 
pended outside the car. There will be three guide 





| ropes of the respective lengths of 1,155 ft., 1,320 ft., and 
They wiil be 


1,485 ft. and weighing in all one ton. 
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L, anchor rope. 


made of cocoanut fiber, in sections of alternate 
strength and weakness, in order that they should 
separate and. give way if they fouled any obstruction 
which they could not clear. Experiments, conducted 
to determine the coefficient of friction for the guide 
ropes, give one sixth for ordinary circumstances and 
conditions, but on ice the friction becomes reduced to 
one half of this amount. It may be mentioned that a 
pigeon cote or pigeon house has been built at Hammer- 
fest, the most northern village in Europe. Several 





| Andrée and his intrepid friends in their 





pigeons “raised” in this house are to accompany M. 

volar ex- 
pedition. For our engraving we are indebted to Illus- 
trirte Zeitung. 


CARBON OR AUTOTYPE PRINTING. 
By T. O. MAwson.* 


THERE are so many printing processes from which 
to make a choice, that the amateur photographer is 
puzzled to select the best from the multitude. In the 
bulk of these printing processes the image is formed by 
the action of light on a salt of silver contained either 
in albumen or, as now more geverally used, in gela- 
tine. These silver prints, if very carefully made, and 
very thoroughly fixed and washed, will last for years ; 
but how often do we see prints made in this mauner 





* Newcastle-on-Tyne and Northern Counties Photographic Association. 


showing signs of fading and the whites going yellow ! 
The silver salts contained in the paper are so sensitive 
to the action of light, dampness, fumes of sulpbur, 
etc., that we can hardly class silver printing among 
the more permanent processes. 

In my opinion, having tried nearly every process of 
printing, there are only two ways of makinga really 
permanent picture. The first isthe platinotype process 
and the otheris the autotype or carbon process. Of the 
two, the platinotype is easier and more quickly done, 
but the range of tone is limited to black and a very 
doubtful sepia tint. But the great enemy to platino 
type printing is dampness in the air. The paper has to 
be kept in tubes containing dried chloride of calciam, to 
absorb moisture, and, if printed on a damp day, the pic- 
ture comes out flat and completely spoiled. In the car- 
bon process you have none of these drawbacks. You ean 
procure the tissue either in the sensitive or in the in- 
sensitive state, and of a great many different colors 
and shades of color. Those most commonly used are en- 
graving black, warm black. sepia of different shades, 
green for sea views, standard purple for portrait works ; 
red chalk, and various shades of brown and chocolate 
are also obtainable. 

Before describing the manipulations required to 
make an autotype picture, we will consider, in a few 
words, the action of light on the tissue. When a 
solution of gelatine is mixed with a solution of bichro- 
mate of potash, and exposed to light, the gelatine is 
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turned into an insoluble compound. ‘The autotype 
tissue is simply paper coated with gelatine in which is 
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ANDREE’S POLAR BALLOON. 


A, cap to balloon ; B, body of balloon; C, bottom of balloon; SSS’ 8, central sail; S T U. lateral sails; 
D D, sail attachments ; F, bamboo yards; V, escape valve; E, ladder; K, baskets; G, car; H, guards; 


| impregnated the coloring matter in an exceedingly fine 


state of division. The tissue is sensitized in a solution 
of bichromate of potash, and when dry is exposed un 
der a negative. The light acts through the negative, 
and as more gets through in some places than in 
others, you get the tissue rendered more or less insol- 
uble, through all the gradations of the negative. 
Inthe year 1864, Mr. Joseph Swan, of Neweastle, 
following on the lines of previous experimenters, sue- 
ceeded in working out the first practical method of 
carbon printing. He took out a patent for the pro- 
cess, which was briefly as follows: A sheet of glass 
was coated with a film of collodion, and then, with 
the pigmented gelatine, this film of gelatine cullodion, 
when dry, was stripped from the glass and exposed un- 
der a negative, collodion side next the negative ; after 
exposure the film was coated with a solution of India 
rubber, and transferred to a sheet of paper also coated 
with India rubber. Thetwo were then passed through 
a strong rolling press, to receive the necessary adhesion 
of the two surfaces. The picture was then developed 
with warm water in the usual way, and some of the 
finest carbon pictures which have ever been produced 
were made in this manner; the next step was the do- 
ing away with the glass plate and collodion. The pig- 
mented gelatine was simply spread on paper, fastened 
to another sheet of paper with India rubber as before. 
and after development gave excellent results, but of 
course reversed. About four years after (in 1868) a Mr. 
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Johnson patented the process as now worked. He rinsed in water and bung up to dry, and, if one tissue 


found out that no India rubber solution or other 
cement was necessary to stick the tissue to either a 
temporary or permanent support, provided the sup- 
sort used was impervious to airand water, and that, 

y simply applying the wet tissue to such a support 
and rubbing down into contact, it adhered firmly by 
atmospheric pressure, just as a bov’s clagyer (I believe 

ou call them in this part of the world) sticks toa pav- 
ing stone. The process as now worked is exceedingly 
simple ; the tissue is exposed, squeegeed on to a piece 
of specially prepared paper, placed in hot water, after 
a few minutes the paper backing is pulled off, the pic- 
ture is then developed with warm water. The print is 
reversed if it has been made from an ordinary negative. 
This is of very little consequence if the negative has 
been taken simply with the object of making a picture ; 
but, if the negative isa street view or a view of a place, 
it would not do at all. In this case the exposed tissue 
is developed in a temporary support either of prepared 
paper or opal, and then transferred toa final paper 
support. 

f will now run through the various processes neces- 
sary to make a finished autotype picture. To begin 
with, the tissue can be obtained ready sensitized, and 
for any one who intends doing a dozen prints straight 
off, this isthe better way to buy it. The price is the 
same, either sensitive or insensitive. But some of us 
may want a few copies now and not want to print 
again for a week ortwo. In this case, the tissue must 
be purchased in the insensitive state, as it gets quite 
insoluble after ten days or a fortnight when sensitized, 
and is therefore useless. Suppose we have some in- 
sensitive tissue to sensitize: it is put into a bath com- 
posed of— 


Bichromate of potash 3°¢ ounces. 
Liquor ammonie : 880 =o millimeters, 
WAGE 00 occvecsscevses .-. 2 quarts. 


Be careful to brush air bells off both back and front 
of the tissue, and allow it to remain in the solution for | 
three minutes. It is then removed and squeegeed on | 
to a piece of glass, to remove the superfluous moisture, 
and hung up to dry. 

We now have the tissue ready for exposure in print- | 
ing frame. The negative, however, must be provided 
with a ‘‘safe edge” first. The safe edge is necessary 
for this reason: most—in fact nearly all—negatives 
have a margin of nearly clear glass round the image, 
and, if printed with this margin, a line of insoluble 
gelatine would be formed round the picture, which | 
would in all probability peel off during development, 
and most likely bring a portion of the picture with it. 
The safe edge is made by placing a border of black | 
material round the negative, on the glass side. It is 
important that this be done on this glass side, not the | 
film side, of the negative. Black varnish may be used 
to form the safe edge, but I find a black lantern slide} 
binder, cut half width and gummed round, answers | 
the purpose admirably. 

The negative, provided with safe edge, is now put | 
into an ordinary printing frame, along with a piece of | 
the sensitized tissue, and exposed to daylight ; but, as 
there is no image visible during printing, we must have | 
something to judge exposure by. The instrument 
used is an actinometer, of whieh there are three 
kinds in general use—Johnson’s, Sawyer’s, and Bur- 
ton’s. Ywou will find one tint is about the correct ex- 
posure for an ordinary negative; but, after a few trials, 
you will have no difficulty in giving the correct expo- | 
sure, The action of light, havingjonce started, goes on 
to a considerable extent,so that, ifa print is put out 
late in the day, and you see by the actinometer that 
it is under-printed, if put on one side and developed | 
next morning, it will generally come out fully ex- | 
posed. 

We now come to development of the latent image. 
After exposure, the tissne has become more or less in- 
soluble, according to the light which has found its 
way through the negative. The wholeof the gelatine 
in contact with the neyative has been rendered in- 
soluble, and a good deal of the gelatine in contact 
with the paper, and which the light has not reached, 
is soluble, and it is by washing this soluble matter 
away that the picture is revealed from the dark 
mass left after the backing is removed. 

We have now got tothe stage in the process when it 
is necessary to decide whether the picture is to be re- 
versed or in proper position. If it makes no difference 
whether the print is reversed or not, we mount the tis- 
sue on a piece of single transfer paper ; but if it has to be 
finished the correct way, itis mounted on a temporary 
support, of either opal glass or a specially prepared 
paper support. I prefer the opal, as I find the paper 
support gets very much stained with the bichromate 
solation, and has to stay a very long time in the alum 
bath before the yellowness is removed. The temporary 
support, whether of opal glass or paper, is prepared by 
rubbing over it a waxen solution composed of— 





Yellow wax..... eehe esses 6 drachms. 
eee es ae 2 ach 
ND v9.66. 0 vins cccnsnesnsoene ns 1 pint. 


It isas well to wax several glasses or papers, and when 
dry, put them away ready for ase. 
Now, having decided which support is to be used, 
we proceed to mount the tissue, en dnd the tissue 
in dean water, and also the support; the tissue will 
eurl up slightly as it absorbs moisture, and after a few 
moments begin to flatten out again; When you notice 
this flattening out, it is the correct time to take the 
tissue and support out of the water, and laying them 
on a flat surface, they are squeegeed into close contact ; 
it is then put between blotting puper under a weight, 
and left there for a short time, after which it is trans- 
ferred to the developing tank, containing water at 110 
Fah., and aftera few minutes’ soaking, the paper is | 
peeled off the back, and the tissue washed with the 
water till all the soluble matter is removed ; the pic- 
tureis then finished, and is placed in cold water to 
stop any further action, then transferred to a bath 

composed of — 


Alum NOs deb beb® ceccsede .. & pound, 
J ee, Seer arerres 1 gallon, 
and left there till any yellowness is removed. This 
alum bath converts the gelatine into an insoluble 





parchment, and renders the pictures absolutely per- 
manent. 


After leaving the alum bath, the print is 


was mounted on the permanent support, it is finished, 
and can be trimmed and mounted in the ordinary 
manner; but, if we began the operation by mounting 
}on a temporary support, it must be transferred to the 
| final support. This can be done while the picture is 
| wet, but I think a beginner has a better chance of 
success if he allows the print todry. A _ piece of final 
support is soaked in cold water, and then passed 
through a bath containing water at 120° for a few 
moments, and squeegeed on tothe picture. They are 
then placed between blotting paper under a weight, 
and left fora few hours, after which the mounted pic- 
tures are placed in a warm place, and, when perfectly 
dry, the final support is stripped from the temporary 
one, and brings the picture along with it in its proper 
position. 

This process may also be used for making transpar- 
encies, lantern slides, ete., and, for making enlarged 
negatives from small ones, it is much better to makea 
earbon transparency thana gelatine one, as there is 
no grain in the carbon tissue. 

For making transparencies, a piece of clean glass, an 
inch larger each way than the negative, is coated with 
a solution of gelatine made thus: 


6 drachms, 
1 pint. 


Nelson’s No. 1 gelatine......... pee 
SR 


Soak the gelatine in cold water, then dissolve with 
gentle heat, and add sufficient solution of bichromate 
of potash to make the solution sherry color ; the coated 
glass is then dried in daylight, to render the coating 
insoluble, The tissue is mounted on this glass and de- 
veloped in the usual manner, but exposure must be 
earried very much further than for a print—in fact, a 


| negative which yields a good priut with one tint would 


joined end to end, but, in order to reduce the length 
to be wound, the same arrangement is twice repeated 
by putting one above the other two identical systems, 
C and D, each of which is formed of two bands, one 
glued to the end of the other (Fig. 2). In order to 
permit all the images to be seen in succession, the 
oculars are mounted upon a vertical slide and can as- 
sume two positions that place them either opposite 
C or opposite D. This maneuver is very simply ef- 
fected by drawing from the exterior a lever, A (Fig. 1), 
which causes all four to rise or descend at once. 

An eleetric motor, M, actuates either band through 
|a gearing, E. The maneuvering of the oculars by the 
lever, A, acts at the same time upon a commutator, G, 
whieh distributes the current in such a way that it is 
always the band opposite the oculars that is set in 
motion. 

The current is broken by a very simple arrange- 
ment after half the band has passed, that is to say, 
after one of the subjects is exhausted. It suffices to 
press upon a button in order to set the apparatus in 
operation again and allow the other subjects to be 
seen. 

Afterward, the oculars will have to be shifted in 
order to repent the same series of operations upon the 
other band. The bands are mounted upon bobbins 
upon which they wind and from which they unwind 
in preserving a tension that is given once for all by a 
spring box, B, at the time of winding. They pass 
over a series of rollers that cause them to take the 
four positions necessary to make them present them- 
selves at right angles with the axis of each ocular. 
Behind them there is a drum, T, provided with a ver- 
tical slit and containing two incandescent lamps—one 
opposite each band. It is this drum that forms the 
shutter designed to effect the illumination aud dark- 






































A KINETOSCOVPE 


1. General view of the mechanism. 2 
of the oeulars. 


require five or six tints to make a satisfactory trans- 
parency. | 

Having now briefly deseribed the process, I will en- 
deavor to demonstrate itfrom the time the printing is 
done, and, although you may think the process very 
complicated, I think, when vou see it done, you will 
agree with me that it is simplicity itself. 


A KINETOSCOPE GIVING SEVERAL 
VIEWS. 

THE apparatus that are based upon chronophoto- 
graphy are becoming more and more widely dis- 
tributed, and, before long, will be found in all cities 
of any importance. In the Edison kinetoscope but a 
single person can look at the objects shown in it. At 
the beginning of the exploitation this sufficed, but 
with the competition now existing, it is necessary to 
make the price low, and it is difficult to obtain ten 
cents for the exhibition of an image for a few seconds, 
It has occurred to Mr. Joly to facilitate the exploita- | 
tions of this kind by an arrangement that permits of 
placing in the a paratus four different images, each 
of them capable of being seen by four persons at the 
same time. In this way, the exhibitor, in asking but 
two cents from each spectator, collects eight cents at 
the same time in less than a minute, and, as he is 
ready to show three other images in succession, it is 
probable that if he has a little persuasive eloquence, 
the spectators will allow themselves to spend the same 
amount three times more. In order to attain this 
result, Mr. Joly has arranged the apparatus vertically 
and divided it into two parts. Of these tatter, the 
back one carries the entire mechanism (Fig. 1), and 
the front one the oculars (Figs. 3 and 4). | 
The bands of celluloid that carry the images are 


GIVING 


Details of the shutter and bands, 3. 
4. External view of the apparatus, 


| is represented upon a larger scale in Fig. 2. 


FOUR VIEWS. 


Internal arrangement 
£ 


ening necessary to produce the illusion sought. It is 
so regulated that the passage of the slit before an 
image exactly coincides with the instant at which the 
latter comes opposite an ocular. This arrangement 
It is clear 
that there is never but one of the lamps lighted, and 
that is the one that is designed to illuminate the band 
opposite which the oculars are situated. When the 
position of the latter is changed, the commutator, G, 
extinguishes the lamp that has become useless and 
lights the other. 

All the maneuvers are effected by means of a small 
board placed upon the back of the case that carries 
the mechanism, and within reach of the hand of the 
person who operates the apparatus and concealed 
from the sight of the spectators. It suffices to close a 


| commutator and afterward push a button in order to 


‘ause the first band to unwind and present all its 
images in succession to the four oculars. As has al- 
ready been stated, the current is broken automatically 
as soon as the first band has passed, ard it suffices to 
press the button in order to start the motor again and 
cause the second band to unwind. This first series 
exhausted, the oculars are lowered to the system, D, 
and the same series of operations is begun again, The 
bands are the same as those of the kinetoscope, and it 
is easy to change them. This requires a certain 
length of time; but the same subjects, however, can 
be used for an entire day, and this gives time to pre- 
pare other bands for the next day. 

It is the variety and selection of the subjects that 
will cause the success of apparatus of this kind in the 
future. At present, deference is still paid to that feel- 
ing of curiosity which prompts people to gaze at pho- 
tographic reproductions of motion, whatever be the 
subject represented ; but, in a short time, the public 
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will become surfeited with this, and interesting sub-| 


jects such as current events, the defiling of cavalcades, 
etc., Will alone be able to attract attention. 

The possibility of quickly substituting one subject 
for another therefore becomes indispensable if it be 
desired to hold the spectator for a certain length of 
time, and this will be one of the elements of success 
of this apparatus.—La Nature. 


LIGHTHOUSE 

IN #RANCE, 

By C. 8. Du RicHE PRELLER, M.A., Ph D., Assoc, M. 
Inst. C.E., M.I.E.E., in Engineering. 


COAST AND ILLUMINATION 


THE careful and unremitting attention which the 
Freneh lighthouse department bestows on the effective 
livhting of the coasts of France and Corsica, as well 
as of her African dependencies in the Mediterranean, 
is strikingly attested by the fact that the aggregate 
number of coast and harbor lights of all descriptions 
bas, within the last ten years, viz., since the year 1884. 
risen from 472 to 690, equal to an increase of no 
less than 46 per cent. Of the 218 new 
added, 174 were installed on the coasts of France and 
Corsiea, 10 in Algiers, and 34 in Tunis, the lighting of 
the Aleerian coast having been entirely remodeled, 
while that of the Tunisian coast may be said to have 
eome into existence only since Tunis was declared a 
French protectorate. 

Still more remarkable and significant than the mere 
numerical increase of lights is the increase in luminous 
power. Whereas in the year 1884 the total number of 






lights thus | 


eclairs. or ligontning flash lights, which flash up to 
22,500,000 candle power, one-tenth of a second in dura- 
tion. The system has been applied not only to other 
| electric lighthouses, but also to a large pumber of min- 
| eral oil lights, whose focal distance of apparatus ranges 
| from 250 to 920 millimeters, and which afford an in- 
| structive comparison with other large sized—such as 
wultiform—lights, and notably with hyper-radiant ap- 
paratus, having a foeal distance of 1,330 millimeters, 
| such as has recently been installed at the lighthouse of 
Cape d’Antifer, between Dieppe and Havre. These 
| new lights, as also the electric lighthouses opened for 
lservice since that of Cape de la Have, will be dealt 
with in a subsequent paper, while the object of the 
present paper is to briefly examine the lighting of the 
French coasts as a whole, for the purpose of conveying 
}an adequate idea of the various classes and character- 
istics of lights, as well as of their luminous power, and 
}of the principles which govern their visibility under 
varving atmospheric conditions, as distinguished from 
their geographical ranges. A comparison will also be 
instituted between the illumination of the British and 
French coasts as a whole, 


CLASSIFICATION AND CHARACTERISTICS. 





There are three systems of classifying coast lights, 
one according to the size of the optical apparatus, de- 
termined by the focal length; another according to 
the luminous power emitted by the apparatus; and a 
| third according to the characteristics of lights. The 
first of these systems is that used until reeently in the 
| Admiralty list of lighthouses, as well as by the French 
land Italian lightaoise departments, the lights being 


Fig.4. S. 


Fig. 











Hl 


«\ I 


—_ © — 


“/\~ 


while on the French coast the uniform focal length 
adopted is 300 millimeters, or 11°8 in. 

The classification according to the size of optical ap- 
paratus, therefore, no longer corresponds to the re- 
quirements of the present day, and the most rational 
system of classification is undoubtedly that of divid- 
ing the various lights according to their character- 
istics, which, in conjunction with the luminous power 
and the luminous range, has also the great practical 
advantage of being at once useful and intelligible to 
the mariner. Accordingly, coast lights may be broadly 
divided in the following categories : 

1. Fixed lights. 

2. Occulting (intermittent) and alternating lights. 

3. Flashing lights. 

4. Combination lights. 

5. Lightships, buoys (and fog signals), 

Applying this classification tothe French lighthouses 
and floating lights enumerated in the official list 
already mentioned, the characteristic features of each 
category and subdivisions thereof may be briefly 
stated as follows, the illustrations being diagrammatic 
representations of the leading characteristics, viz., the 
figures show the distribution of light around the ap- 
paratus, while in the diagrams above the figures the 
abscisse show the intervals of time, and the ordinates 
the luminous powers of the various lights. 

1. Fixed Lights (Figs. 1, 2 and 3).—Fixed lights, that 
is, lights which emit a continuous and uniform white 
or colored light, either distribute their light all round 
the horizon or their light is directed to only one section 
of the cirele of the horizon. In the former case, their 
luminous power and the appearance they present tu 








lights represented, in round figures, only 4,000,000 | divided into five or seven orders of lenticular appa-|the observer remain the same in all directions, and 


candle power, of which 2,700,000 were electric, the 
total power had at the end of 1894 risen to 71,500,000 


candles, the increase due to electric coast light installa, | 


tions alone being equal to 66,500.00) candle power, 
while the increase in oil and gas lights represents about 
600,000 candles. The three further electric lighthouses 
which are pow in course of construction on the coast 
of France will have an aggregate luminous power of 
77,500,000 candles, and will thus raise the total power of 
all the lights under the charge of the French light- 
house department to 149,000,000 candles. These figures, 
as faras they relate to the rapid increase of coast illumi- 


nation since the year 1884, have been worked out by the | 


writer from the detailed list of all the French coast 
and harbor lights up to January 1, 1895 . In this list, 
which has recently been issued by the lighthouse de 
partment for the guidance and instruction of light 
louse keepers and mariners, are specified the charac- 


ter, the geographical position, the laminous power in | 


bees eareel (of 10 standard candles), the luminous range 
under varying atmospheric conditions, the height of 


the focus above sea level, the focal length or radius | 


of apparatus, and the date of installation of each of 
the 690 lights, so that the additions made within any 
viven period, either in the number of lights or in 
luminous power, can be conveniently deduced.* 

The electric lighthouse illamination on the coasts of 
lranee has been systematically developed daring the 
last decade, use being made of the new system of feux- 


* Practically the same system has now also been adopted in the Ad- 
niiralty list of lights in the Brittsh Islands for 1895, the luminous power of 
»paratus in light unite of one thousaud candles being given for the first 
ne, with the exception of the electric lights, whose power has not yet 
en photometrically determined. The measurements of the oi] and gas 


licht apparatus were carried out at che South Foreland under the direction 
cf the three lighthouse boards, 


ratus, according to millimeters of foeal length, as fol- 
lows 4 
Focal Length of 
Apparatus 


} Order. mm in 

aS. eke aetna deme aan. eae . poo 34 
i bred ededeis eae ieis énxaaietaa 700 27°5 

5 coke waneeteed 500 19 6 
ok ane th bee akan ceerences 250 v8 
Ses EE RE Ne ek 735 
a hbcetnevknes cankeun, £8ObKe 159 90 
SESE ee ee FE 100 8°93 


This system has the advantage of simplicity ; but, 
on the other hand, it is not only of very little use, but 
| positively misleading to the mariner, because the focal 
length of any given optical apparatus is by no means 
ja criterion of the luminous power emitted, sinee the 

latter varies widely for the same order according as 
| the light is fixed or revolving, and again, in the latter 
lease, according to the number of panels ; and, lastly, 
according to the intrinsic luminous power of the illa- 
minant inserted in the apparatus. For instance, a 
| fixed oil light or apparatus of the first order may have 
la luminous power of only 4,000 to 8,000 candles, while 
lan oil flashing light of the same order on the lightning 
| flash light system will emit flashes of 200,000 or more 
|candle power. Moreover, this classification is not suit 
lable either for gas lights with superposed so-called 
|multiform apparatus, or for hyper-radiant apparatus 
|having a focal length of 1,330 millimeters or 52° in., 
lor for electric light apparatus whose focal Cistance 
varies on the British coasts from 500 to 700 millimeters, * 
* The fixed electric light of Dangeness, whose apparatus had a focal 


length of only 150 millimeters, has recently been replaced by a fixed first 
| order oi] light of 8,000 candle power. 





they are termed “horizon” lights, while in the latter 

ease the intensity of the light emitted is greatest in 

| the direction of the axis or bissectrix of the sector illu- 
|} minated, and diminishes on both sides of that axis as 
| the observer moves away from that central direction ; 
henee such lights (chiefly guiding or leading lights) are 
|termed sector or ‘* direction” lights, Both classes of 
lights are either white or colored, or sectional combina- 
| tions of both, the variations of intensity being greatest 
| in combination lights, according to the different colors 
land tints employed. The absorption of light is, as is 
| known, greatest in blue, less in green and red, and a 
minimum in white sheets of glass, the power or visi- 

bility of white, red, green and blue lights being, 

| broadly speaking. in the ratio of 1:4:,:4. Inthe 
illustrations, Fig. 1 shows a fixed white horizon light, 

| Fig. 2a colored (white, red and green), and Fig. 3 a 
white sector or direction light, the luminous intensity 

of the latter being, as is seen, considerably, viz., about 

four times, greater than that of the two horizon lights. 

2 Occulting (Intermittent) and Alternating Lights 

| (Figs. 4, 5, 6 and 7).—These lights may be either fixed 
lor a combination of fixed and revolving. If fixed, the 
periodical occultations of the fixed ligbt are now, in 

| many eases on the British coasts, obtained by a tube 
jor funnel, which is regulated by clockworl:, and drops 
lat intervals over the chimney inclosing the flame of 
| the illuminant, thus producing a complete occultation 
lor eclipse of the white light, or an alternation of 
colored light. The other system, more generally in use 

on the French coasts, is that of obtaining the oceulta- 

tions or alternations by an outside drum with dark or 

colored sectors, rotating round the fixed apparatus 

land actuated, as in the other case, by clockwork. The 
first named system has over the other the great advan- 
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tage not only of preventing the lantern being flooded 
with light during the occultations, but also of much 
lighter clockwork being required, and of insuring, 
moreover, greater regularity of the intervals than a 
heavy revolving druw actuated by correspondingly 
heavy clochwork.* On the other hand, the occulta- 
tions are necessarily of somewhat longer duration than 
those obtained with the revolving system, and hence 
the French lighthouse department gives preference to 
the latter. Like ordinary fixed lights, both the occult- 
ing and alternating lights may be either horizon or 
sector lights. As a rule, the duration of the occulta- 
tions or of the colored alternations is in French lights 
as short as possible, viz., about one second, while the 
interval of white light between two occultations or 
two colored alternations is about five seconds. The 
occultations or the colorations sueceed each other 
either at regular or at irregular intervals. In the 
latter case, they are so grouped that in each group 
they are separated by regular intervals whose duration 
is about one-third of the intervals between two con- 
secutive groups. 

In the illustrations, Figs, 4 and 6 represent lights 
having oecultations and colored alternations at uni- 
form intervals, while in Figs. 5 and 7 the oeccultations 
and colorations are grouped, viz., occur at unequal in- 
tervals. 

8%. Flashing Lights (Figs. 8 to 13).—As has already 
been shown, the luminous power of a fixed oceulting 
or alternating light distributed all round the horizou 
is mach smaller than that of a sector light. The| 
smaller the amplitude or angle of the sector, the more | 
concentrated is, therefore, the light emitted along the 
axis or direetion, and the minimum angle is equal to} 
the divergence of the pencil of rays emanating from 
the apparatus. It follows that by revolving a sector 
light, the intensity of the pencil of rays or flashes 
directed to different parts of the horizon will be the 
greater, the shorter the duration of the flashes in re- 
spect of the intervals of darkness or eclipses inter- 
vening between the flashes. Hence flashing lights, 
obtained by rotary apparatus, are simply the logical 
outeome of fixed sector lights, 

The essential difference between occulting or alter- 
nating lights and flashing lights consists in the former 
having long periods of light between short occultations 
or colorations, whereas the latter are characterized by 
short periods of light separated by long intervals of 
darkness or eclipses. These eclipses are either total or 
partial, there beiog, in the latter case, between the end 
of one flash and the beginning of the next an incom. 
plete or partial eclipse, or, in some apparatus, even a 
fixed light which illuminates more especially the 
nearer sea, viz., the immediate vicinity of the light- 
house, 

Flashing light apparatus produces either siagle 
flashes at equal intervals or groups of two to four 
flashes, so arranged that the interval between the 
flashes in one group is equal to about one-third of the 
duration of the eclipses bet ween two consecutive groups. 
In the oldest form of flashing apparatus, in which one 
complete revolution takes as much as 10 to 12 minutes, 
the duration of the equal intervals between single 
flashes ranges from 4 seconds to 4 minutes, the ratio of 
duration of flash to eclipse being, as a rule, lin 4, e. g., 
when the sinule flashes last 8 seconds or more, the in- 
tervening eclipses last 32 seconds or more. In more 
recent, viz., more rapidly rotating apparatus, the du- 
ration of the flashes is about 1 to 4 seconds, and that 
of the eclipses 5 to 20 seconds, equal to a ratio of 1 in 
5, while in Freneh electric lighthouses installed be- 
tween 1883 and 1890, the duration of the flashes is re- 
duced to two-fifths of a second, with eclipses of seven 
seconds between two consecutive groups. But even 
these are, in the strict sense of the term, flashes of long 
duration as compared with the feux-eclairs, or light- 
ning flash lights, in which, as already mentioned, sin- 
gle flashes of one-tenth of a second (sufficient to pro- 
duce a complete impression on the retina) succeed each 
other at short intervals of five seconds, while, when 
the flashes are grouped, the interval between the 
flashes of one group is 2°4 seconds, and the interval or 
eclipse between two consecutive groups ranges from 7 
to 10, 15 and 20 seconds, according as each group com- 
prises two, three or four flashes. 

In the illustrations, Fig. 8 represents the character- 
istic of a long duration (12 seconds) flashing light with 
long partial eclipses (3 minutes 48 seconds) and a fixed 
light; Fig. 9 a long duration (8 seconds) flashing light 


R = the time of one complete revolution of the 
apparatus in seconds ; then: 


F x 360 deg. 


I unmuntantinkatnoes 
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360 deg. 
F x 360 deg. 
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4. Combination Lights.—As the term implies, these 
lights are formed by combinations of the characteris- 
tics described under the preceding heads, such as 
lights which are fixed during one half and flashing 
during the other half of a complete revolution of the 
apparatus; or, again, flashing lights giving groups of 
white flashes separated by a single red flash, of which 
the electric lights of Cape Gris Nez and of the Island 
of Planier, near Marseilles, are well known and typi- 
eal examples, Such combination or mixed lights, al- 
beit the necessity of a distinction from neighboring 
lights renders their adoption in some cases necessary, 
are, however, less satisfactory than white lights pure 
and simple, seeing that at a certain distance the red 
aud green flashes become indistinct, and the charac- 
teristic of the light is thereby impaired, 

In the illustrations, Pig. 15 represents a combination 
light which is alternately fixed and flashing, the dura- 
tion of each flash being 13 seconds, and that of the 
total eclipses between the flashes 2°8 seconds, while 
the duration of the fixed light is 30 seconds, followed 
by a period of flashes of equal duration. Fig. 16 repre- 
sents the characteristic of the Gris Nez and Planier 


Fig.l6. 
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electric lights, the duration of each white flash being 
0°75 second, that of a red flash 0°5 second, that-of the 
total eclipses between every two white flashes 1°75 
seconds, and that between a white and red flash 4°4 
seconds. 

(To be continued.) 


THE SPECIAL INFLUENCE OF ALTITUDE 
UPON HEALTH, DISEASE, AND SANI- 
TATION.* 


By 8. E. Soutty, M.D., Colorado Springs, Col. 


In what material respect does a high climate, such 
as that of Colorado, differ from the low climates of the 
more Eastern States ? To answer this question as 
satisfactorily as the limitations of our present knowl- 
edge will allow, we must briefly recall the known phy- 
sical and physiological facts in the case, glance at re- 
cent experiments, give a summary of clinical experi- 
ence, draw logical deductions from these facts and 
corroborated experiences; and then consider how 
 /, disease and sanitation are modified by alti- 
tude. 

Looking first at the physical facts, we find there is 





with partial eclipses (52 seconds); Fig. 10a long dura- 
tion (1°5 seconds) flashing light with total eclipses (2° | 
seconds); Fig. 11 a group flashing light in groups of | 
two flashes, the duration of each flash beiag two-fifths 
of a second, that of an interval between two flashes of 
one group 2 seconds, and that of an interval between | 
two groups 6 seconds (e. g., Ushant); Fig. 12 a group 
flashing light of four flashes in each group, the dura- | 
tion of each flash being three-fourths of a second, and 
the intervals as before (e. g., Calais); Fig. 18 a} 
feu-eclair or lightning flash light giving single flashes 
of one-tenth of a second at intervals of 5 seconds ;} 
and Fig. 14 a light of the same type, but with 
groups of two flashes of one-tenth of a second each, 
the interval between two flashes of one group being 
2°7 seconds and that between two consecutive groups | 
71 seconds, 
If, in addition to the number of beams into which ! 
the total light is split up, the rotary speed of the ap- | 
paratus is known, the rhythm of the characteristic 
ean be determined; in other terms, the same charac- 
teristic can be obtained with apparatus emitting a dif- 
ferent number of beams, and rotating at speeds in-| 
versely proportional to the number of such beams, 
The effect to the observer is in that case practically the | 
same; but the luminous power, as well as the duration | 
of the flashes, vary inversely as the number of beams. | 
The various factors may be conveniently determined | 
from the following simple formule, worked out by the 
writer : 
If D = the effective horizontal divergence in degrees; 
F = the duration of each flash in seconds ; 





, 
i = the duration of each eclipse in seconds ; 
P = the number of panels; and 





* The tube or “fonnel” system has been introduced by the Trinity 
House in many of the older fixed apparatus, e. g., at Hunstanton and other 
stations, the more distinctive oceulting character being obtained at an ex- 
peuditure of only about £300 per light The system thus affords an eco- 


one element only, but a most important one, which a 
high climate possesses and a low one does not—viz., 
diminished barometric pressure. While possessing also 
in an unusual degree and combination abundance of 
sunshine and pure, cool, dry air, it shares these more 
or less with other climates. Much speculation and 
various theories have been indulged in to explain the 
effects of reduced barometric pressure. When I first 
came to live in Colorado Springs, now some twenty- 
one years since, the solution to the problem was 
clouded by wrong conclusions drawn by the great 
traveler and scientist, Von Humboldt. Since then the 
physiologists have been at work and have given us a 
sure foundation upon which to lay in their proper 
order the facets yathered from observation. 

With diminished barometric pressure we have of 
course less weight of atmosphere pressing upon the 
surface of the body, and this was for a long time 
thought to be important in accounting for the phe- 
nomena, It has since been shown, however, that as 
the pressure from the air within the body is equally 
diminished, and the laws regulating the diffusion of 
gases equalize the pressure throughout the body, there 
is no direct practical effect from diminished baro- 
metric pressure per se. Then, because with the less- 
ened amount of air to each square inch of atmosphere 
there must also be a diminished amount of oxygen, 
the conclusion was wrongly drawn that it was the 


| searcity of oxygen which accounted for the shortness 


of breath, ete., and the other phenomenaof mountain 
sickness, 

As the actual amount of oxygen, even at the great- 
est heights to which man has climbed, is always in ex- 
cess of that needed for the blood to carry on its func- 
tions normally, this does not give the answer, which 
has at last been found to be, not lack of sufficient oxy- 
gen, but a low proportion of oxygen in each cubic foot 
of air inhaled. In short, the special effects of altitude 











nomical means of —— fixed lights of first and second order into 
occulting (intermittent) ligh' 





* Read at the ection of the American Public Health Association, held 
in Denver, October, —From the Therapeutic Gazette. 


are directly produced, neither by the reduced pressure 
of the atinosphere nor by the reduced amount of oxy- 
gen affecting the lungs and heart, but by the reduction 
of oxygen pressure. When air is inhaled into the 
lungs, a certain proportion of the total amount of 
oxygen contained in this air is absorbed by the bhemo- 
globin, which is that element of the blood that is con- 
tained in the red corpuscles and is the direct carrier of 
oxygen to the system. As each drop of hemoglobin 
ean only take up oxygen in a certain proportion to the 
oxygen pressure of the air, when the oxygen pressure 
is lowered (as it is in elevated climates) discomfort en- 
sues to the visitcr because his blood is not sufficiently 
oxygenated at each ordinary breath. To remedy this 
he breathes faster, so as to get in more air and so 
more oxygen iti a given space of time, and the heart 
has therefore to pump blood more frequently into the 
lungs, and his pulse beats faster. Such are the tem- 
porary remedies ; but in time the chest becomes ex- 
panded so that more air is taken in at each breath, 
and the heart is stretched so that its cavities hold 
more blood, and its walls are thickened so that the 
muscle has more force to pump this increased amount 
of blood. 

Nature’s method of compensating for this deficiene, 
does not stop here, however: a still more remarkable 
change takes place, in which lies the special thera 
peutic value of high climates for appropriate cases 
This change is an increase in the amount of red corpus 
cles and hemoglobin, whereby the oxygen-absorbing 
power of the blood is largely increased, and in a defin 
ite ratio to the elevation. Some of the experiment: 
which have established these facts will be briefly re 
ferred to, 

Paul Bert, on examining the blood of the Hama (the 
Peruvian mountain sheep), found that for every 100 
e. ¢. of blood it absorbed an average of 20 ¢. ¢. of oxy 
gen, while the sheep of the plains did not absorb more 
than an average of 15 ¢. ¢. for the same amount o1 
blood. Viault, Muntz and others in various ways re 
peated and confirmed these experiments. That the 
increase in the number of red corpuscles and hemo 
globin is due to the diminished atmospheric pressure 
and not to the other accompanying conditions, was 
proved by Regnard, who at sea level placed a rabbit 
under a bell vlass and reduced the atmospherie pressure 
until it was equivalent to an altitude of 9,500 feet. 
Two bell glasses were used together, so that the rab 
bit could be changed from one to the other when 
cleaning arid disinfecting was required. The rabbit 
was kept in this atmosphere for a month, and then 
came out fat and healthy. The examination of its 
blood showed that it absorbed 21 e. ec. of oxygen, while 
under normal conditions its blood and that of its fel- 
lows at sea level could only absorb 17 ¢.c. These 
changes in the respiratory capacity were not com- 
pleted under a month. 

At the congress “Fur Innere Medicin,” held at 
Wiesbaden in April, 1898, Dr. Egger read a valuable 
vaper upon ** The Blood Changes in High Mountains.” 

e begins by referring to the experiments of Viault, 
made at Merococha, Peru (altitude 14,275 feet), upon 
six persons, in which he found that after they bad as- 
cended from sea level and remained three weeks the 
number ot red corpuscles bad increased from 5,000,000 
to 8,000,000. He then passes on to detail his own ex- 
periments made at Arosa, altitude 5,500 feet, during 
the summer of 1891, upon twenty-seven persons—twen- 
ty-one men and six women, In all there was a marked 
increase of blood corpuscles, the average increase being 
sixteen per cent., and it was greater among the tuber- 
culous than among the sound persons. The diet and 
other conditions were kept the same. Like experi 
ments upon nine rabbits showed seventeen per cent. 
increase. The increase was permanert, as the blood 
was retested in several cases some months later ; and 
further, the blood of ten natives showed the same 
average in number of red corpuscles, viz., 7,000,000. 
Experiments upon six rabbits also demonstrated the 
fact that the increase was not in the capillaries or cu- 
taneous vessels alone, but universal, being found in 
the earotic and femoral arteries. 

He proves further that the increase was not due to 
the drier air of the high ground evaporating the serum 
and so increasing the blood density and therefore 
merely increasing the relative number of corpuscles, 
but was an actual increase. This was done by with- 
drawing blood from two rabbits on low ground, at 
Basle, treating it with the hematocrit, and then three 
weeks later doing the same experiment upon the same 
rabbits after transferring them to the high ground of 
Arosa. He thus found that the percentage of solid 
constituents in the blood examined was practically the 
same on high as on low ground. In five persons resi- 
dent in Basle—three men and two women—who were 
suffering from marked oligocythemia (i. e., scarcity of 
red corpuscles), there was after a few weeks’ change to 
Arosa an increase from 5,000,000 to 6,000,000, and their 
disease was cured. He found also in healthy persons 
who returned from Arosa to low ground that the num- 
ber of red corpuscles became normal again in three 
weeks, while with the anemic the increase would fall 
to normal, but not below. 

He also made experiments for hemoglobin, using 
Fleisch’s hemoglobinometer, modified somewhat by 
Miescher. In eleven persons, a month after their 
transference to Arosa from sea level, he found without 
exception 16°35 per cent. increase of hemoglobin, and 
the same was shown in three rabbits. He noted, how- 
ever, that the hemoglobin was increased much more 
slowly than the corpuscles, and as this is exactly what 
takes place after a hemorrhage, when there is a rapid 
increase of red corpuscles followed by a gradual in- 
crease of hemogloovin, he argues that this is an addi- 
tional proof that altitude increases the actual amount 
of both corpuscles and hemoglobin and is no mere re- 
lative or apparent increase, 

untz, by experiments upon rabbits at sea level on 
the Pic du Midi (9,000 feet), found that the specific 
gravity of the blood was increased by altitude, as was 
also the amount of iron. Viault in 1890 made similar 
confirmatory experiments upon the Pie du Midi. 
Egger, in closing, said that the one important factor 
in the causation of these changes is the diminished 
oxygen pressure, and that the crucial experiment was 
made by Regnard, when he proved that when baro- 
metric — was decreased the blood’s power of 
absorption of oxygen was increased. 

At the same congress Drs. Koeppe and Wolf also re- 











Ju 





ported 
Their 
sea lev 
found 
and @ 
from tl 
the nt 
hemog 
blood 
change 
day. 
altitud 
increas 
were § 
hemog 
that al 
special 
hoge 
residet 
ed 19° 
725 pe 
the ea 
hemog 
cases V 
Egger’ 
eviden 
was Mm 
vation 
Ever, 
are Op 
reson 
Wes 
ec. Dal 
are, te 
he imog 
gen al 
fat w 
revnar! 
charac 
the lu 
dents. 
Wit! 
heart 
e\tens 
what 
viz., p 
able p 
prolon 
uplane 
a matt 
the su 
kuowl 
accoul 
in the 
ment 
elimbi 
Oertel 
crea 
We 
altitue 
pressu 
crease 
sound 
ability 
have § 
greate 
ment 
crease 
genate 
ing of 
there 
the be 
is, tos 
other 
auy a 
eause 
gener 
pneu 
than | 
Alor 
positi: 
spirat 
tem h 
fully 
the di 


obser 
agree 
we fil 
high 
anem 
most 
chron 
of eo 
ing e 
vated 

So 
in wl 
most 
culos 
tion | 
or ca 
benet 
igh 
lation 
lessel 
lore 
uneu 
such 
admi 
clime 

Re 
of th 
phys 
as th 
to th 
a bel 
as ty 
high 
type 
inde 
show 
resis’ 
ever 
type 
Nas ¢ 


spec 





396, 








ressure 
of oxy- 
luction 
to the 
unt of 
hemo- 
is con- 
rrier of 
globin 
| to the 
ressure 
rt en- 
ciently 
ly this 
and so 
» heart 
ito the 
e ten- 
1e8 eXx- 
yreath, 
s hold 
at the 
mount 


cienes 
rkabk 
thera 
cases 
orpus 
orbing 
defin 
ment: 
fly re 


1a (the 
ry 100 
f Oxy 
) more 
ant o1 
ys re 
it the 
hemo 
ssure 
s, Was 
rabbit 
ePssure 
| feet. 
Pp rab 
when 
‘abbit 
then 
of its 
while 
ts fel- 
These 


colm- 


ld at 
uable 
nins.” 
iault, 
upon 
id as- 
s the 
J0, 000 
n ex- 
uring 
Lwen- 
rked 
being 
uber- 
- and 
(peri- 
cent. 
»lood 
and 
same 
), 000. 
i the 
r cu- 
d in 


ne to 
rum 
pfore 
cles, 
vith- 
1, at 
hree 
ame 
id of 
solid 
‘ the 
resi- 
were 
cy of 
re to 
heir 
sons 
um- 
bree 
fall 


sing 
by 
heir 


tor 








Jone 13. 1896. 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1067. 





17061 











ported upon the blood changes produced by altitude. 


Their experiments were made -between Leipzig, near 
sea level, and Reiboldsgrun, elevation 2,200 feet. They 
found by experiments upon healthy and sick persons, 
and especially among the latter, upon transference 
from the low to the high ground, a marked inerease in 
the number of red corpuscles, a marked reduction of 
hemoglobin, a striking behavior in the proportion of 
blood plates and a unique appearance of them ; these 
changes remaining constant after the eighth or ninth 
day. By comparison with other observers at different 
altitudes, it was found that the number of corpuscles 
increased with the altitude; that the new corpuscles 
were suialler in size than the old, and not as rich in 
hemoglobin. These facts seemed to confirm the belief 
that altitude increases tissue change and is therefore of 
special value to consumptives. 

Kgger found that during the first twelve days of 
residence on high ground, while the corpuscles increas- 
ed 19°72 per cent., the hemoglobin increased only 
725 per cent., but in the next twenty-four days while 
the corpuscles inereased only 4 per cent. more, the 
hemoglobin was increased 8 per cent. As Koeppe’s 
cases were only observed an average of 14 days, while 
Evger’s were observed for an average of 36 days, the 
evident error of Koeppe in stating that the hemoglobin 
wis not inereased is partially explained. His obser- 
vations were not as elaborate or as precise as those of 
Evger, and with respeet to the increase of hemoglobin 
are opposed to all other observers and conflict with 
re:sonable de iuction. 

We see, then, that the following facts are establish- 
~]. namely: that the peculiar effects of high climates 
are, to increase the amount of red corpuscles and 
hemoglobin in the blood, as well as its power of oxy- 
gen absorption; to increase the chest expansion—a 
at which is admitted by all observers, who also have 
rnarked frequently upon the almost emphysematous 
character of the breathing, especially at the apices of 
the lungs, of the native born children and old resi- 
dents, 

With regard to the assumed enlargement of the 
heart eavities and muscle, no sufficiently precise or 
e\tensive experiments have been as yet made to prove 
what logical deduction and common belief indorse, 
viz., physiological cardiac hypertrophy. The remark- 
able power of horses raised in high climates to endure 
prolonged fatigue and great speed, both in their native 
uplands and also when transferred to the sea level, is 
a matter of common observation and belief. In men 
the superior endurance of mountaineers is also well 
known. This has been noted especially by Hirsch in 
accounting for the endurance of the natives resident 
in the high Andes. Further, the results of the treat- 
ment of heart disease by the strengthening effect of 
climbing and high climates, as recommended by 
Qertel, tend to confirm the belief that the heart is 
increased both in strength and ey by altitude. 

We have, then, as the special physiologieal effects of 
altitude, acting through the diminished barometic 
pressure, greater lung capacity, as shown by the in- 
creased chest expansion and more forcible breath 
sounds, a stronger and larger heart, and an increased 
ability of the blood to absorb oxygen. Therefore we 
have good reason to believe that there is developed a 
greater power of resistance to the attempted lodg- 
ment of germs within the body, by means of the in- 
creased germicidal character of the more highly oxy- 
genated blood, and through the more perfect work- 
ing of the heart and lungs. We may also assume that 
there is an equalizing of the circulation throughout 
the body, and the tendency to local stagnation—that 
is, to chronic congestion—is thereby lessened. On the 
other hand, the more vigorous circulation would, if by 
auy accident it should be dammed up at any point, 
cause a more violent local inflammation and a greater 
veneral fever and disturbance. This is shown in acute 
pneumonia, a disease more severe on high ground 
than at sea level under otherwise like conditions. 

Along with these effects of altitude upon the com- 
position and cireulation of the blood and upon the re- 
spiration, certain peculiar effects upon the nervous sys- 
tem have been noted; butas this field has not as yet been 
fully worked, and does not affect the main points of 
the discussion, I shall pass it by for the present, mere- 
lv remarking that the influence of altitude is largely 
modified by it. 

Turning now briefly to consider how the results of 
observations on the effects of altitude upon disease 
agree with the physiological facts proved and inferred, 
we find that better results as a rule are obtained in 
high than in low climates upon all diseases where 
anemia or any other deficiency of the blood is the 
most important factor in the sickness, and also in 
chronie germ diseases such as tubereulosis—provided, 
of course, that in either case some of the accompany- 
ing conditions are not of a nature to be seriously aggra- 
vated by altitude. 

So that it is true that cases of pure anemia, or those 
in which the anemia is the controlling factor, as in 
most cases of neurasthenia, and cases of pure tuber- 
culosis or mixed tuberculosis without grave complica- 
tion from catarrhal, inflammatory, or irritable nervous 
or eardiae conditions, are as a rule most markedly 
benefited by residence in a high climate, as indeed 
ight be expected from the equalization of the cireu- 
lation referred to. The tendeney to hemorrhage is 
lessened, but when it oceurs the bleeding is often 
more profuse. Many chronie heart affections and 
uneurisms are benefited ; while, on the other hand, in 
such cases where the disease is too far advanced to 
admit of improvement, there is great danger in high 
climates, 

Returning to the question of the assumed increase 
of the germicidal power of the blood; though the 
physiologists have not as yet proved it by experiments, 
as they probably will when they have time to devote 
to the subject, certain clinical observations strengthen 
a belief in its existence. As an instance, such fevers 
as typhoid, searlet fever, measles, ete., occurring in 
high climates, are much more frequently of a mild 
type than corresponding cases in low climates—often, 
indeed, so slight in symptoms as to pass unrecognized, 
showing doubtless that the germs are seanty and well 
resisted. Alongside of these mild cases, however, 
every now and again are seen some of the most severe 
types—apparently indicating that when the attack 
has come from an unusual quantity of germs, even the 
specially strong germicidai power of the blood is over- 


thrown, and the disease progresses uncontrolled, This 
at least occurs in the outset, though if death does not 
ensue the increased power of resistance returns and 
the convalescence is more rapid and complete than it 
probably would have been at sea level. This increased 
germicidal quality of the blood is shown, I believe, in 
many ways; for instance, the comparative difficulty 
in making successful vaccinations in high climates, 
and the rarity of hydrophobia, are probably additional 
proofs. 

Before closing I will briefly refer to the effect pro- 
duced by some of the elements of elevated climates, 
other than diminished barometric pressure, which 
they share in common with certain of the low climates, 
While there may, or may not, be more or less precipi- 
tation, there is almost invariably drier air, as shown 
by less humidity both relative and absolute, and usu- 
ally a dry, well drained soil. The quality of dryness 
lessens the effect of temperature upon the body by 
producing more evaporation from the skin and lungs, 
and consequently affections like sunstrokes are rare, 
In nervous disorders, while neuralgia with anemia is 
not common, the varions myalgias and dry pleurisies 
are frequent; also inflammatory and irritable con- 
ditions, and disturbances of nervous equilibrium, are 
not rare. As might be expected, the dryness improves 
the action of the skin, mucous membranes, bowels, 
liver, ete., in one class of individuals, while it disturbs 
itin another. The dry air further increasesthe uerve 
tension of the individual and also the electric phe- 
nomena of the atmosphere. 

In summer, warm, dry air, by provoking evapora- 
tion, lessens the injurious effect of heat upon the body; 
in cold weather, on the other hand, cold, dry air 
being a non-conductor, the cold, while it chills the 
surface, does not penetrate to the interior of the 
body. 

Dry air, again, interposing but little vapor between 
the rey and the sun, allows the latter to shine with 
greater heat and light than in most low climates, and 
therefore the vivifying effects upon animal life are 
strongly exhibited ; while the air itself, being usually 
cold in the shade and at night, there being but little 
vapor in it to retain the heat, mitigates the injurious 
influence of over-heat. 

The increased sun light and sun heat, with the in- 
ereased electric tension, and consequent increased 
ozone, insure a normally pure air, and a more ready 
destruction of germs when they are conveyed into it 
from the bodies of sick persons or animals, or from 
garbage or filth; so that it is found that the tubercle 
bacilli in sputum are more quickly destroyed and in- 
fection more rarely follows even when the conditions 
are otherwise favorable for its occurrence. On the 
other hand, out of the body as in it, if for some rea- 
son the number of germs is excessive, the barriers put 
up by altitude are swept away, and infection will be 
as sure and fatal as in low countries; so that while it 
is reasonable to believe from the facts and logical as- 
sumptions that at a high altitude both the body and 
the air are better protected against injurious germs, 
and that these germs are feebler and less abundant, 
yet when the safety line is once passed the pestilence 
will walk and the body wither as surely on the 
mountain as on the plain. Thus, while the mountain- 
eer may trifle longer with the laws of health and sani- 
tation than the plainsman, yet, if he does not mend 
his ways, the day of reckoning will surely come. 

In climates high or low the laws of health must be 
obeyed. To preserve the body in a state of resistance, 
and to keep the house sanitary, both must be clean, 
and pure air and sunshine be supplied to them; with 
this accomplished, no other germicides are needed, 
nor will infection be rife. Apropos of ventilation and 
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sunlight as against disinfection, this story of the 
coarse but brilliant Abernethy may be quoted : On 
being asked what he thought of disinfectants, which 
in his day were of the loud-smelling order, he replied : 
“They are a good thing, a damned good thing, be- 
cause they kick uv such an infernal stink that you 
have to open the windows.” 








THE SENSES—THEIR USE AND 
CULTIVATION,* 

WE are met to-day to inaugurate the commence- 
ment of the winter session, and it is my first duty, 
and a very pleasant duty too, to give to the students, 
one and all, a very hearty welcome; and in this wel- 
come I speak not only for myself, but 1 have also the 
honor to be the mouthpiece of*the governing body of 
the college and of wy colleagues of the teaching staff. 
Weare glad to meet again the older students, invigor- 
ated, it is to be hoped, by the vacatiou just drawn to 
a close, and returning to their studies with renewed 
ardor. We are glad also to see among us for the first 
time the faces of those who are on the threshold of 
their medical studies. We congratulate them on their 
choice of a profession, not because that profession 
leads to any considerable pecuniary emolument, but 
because, with good and honest work, it opens up a 
prospect of a sufficiency to live upon, and gives a 
boundless opportunity of alleviating the sufferings of 
those less fortunate than ourselves. Now, gentlemen, 
when I was asked to deliver the inaugural address this 
year, 1 must own that I felt at a loss; for though 
deeply sensible of the honor of being invited to under- 
take it, I was af the same time fully conscious of the 
difficulty of the task before me. I recognized how 
limited was the choice of a subject. I take it that the 
inaugural address should be delivered to the student, 
and primarily to the first year student. Itshould not, 
therefore, be too technical in character, for that would 
confine its interest to the few ; and, on the other hand, 
it is difficult to find a subject of general interest which 
has not become hackneyed by constant repetition. 
The subject of medical education is, of course, one 
that will exercise a never ending fascination on all of 
us, and is of peculiar interest on such an occasion as 
the present, but on that topic you were addressed not 
long since in an exhaustive and able manner by one 
of my colleagues; so I definitely determined to abandon 
it. After much consideration I decided to collect a 
few of the well known and recognized facts and 
theories relating to the senses, with the object of see- 
ing what bearing they have upon our profession. I 
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do not hope to present to you anything new or origina 
for, after all, there is little that is new in the worl 
either of thought or reality. The great philosophers 
of the Greeks—Socrates, Plato, and Aristotle—had 
dipped into the realms of speculation as deeply as any 
of our modern thinkers ; but I do trust to be able to 
put before you, briefly and compactly, some of these 
thoughts of all times, clothed in such a fashion as to 
draw out more pointedly the special lessons that they 
hold for us in our professional requirements. 

hat do we mean when we speak of our senses ? 
What are their use and what their capacities? It is 
difficult to define what we imply by the term sensa- 
tion. Sensation appears to be a peculiar modification 
of consciousness developed by the action of external 
stimuli on certain special organs called sense organs, 
by which the nature of sensible objects is made known 
tous, The senses, as commonly enumerated, are five 
in number—those of sight, hearing, swell, taste and 
touch. For the proper use of these senses we require 
a special terminal sense organ and a connecting link 
between the two. The terminal sense organ is that 
which directly receives the impressions, and varies in 
character according to the sense to be supplied, and 
the connecting link plays the purely mechanical part 
of conducting the impressions so received to the cen- 
tral sense organ or special part of the brain, to be 
there translated to the consciousness as sensations, 
There must also exist some stimulus external to our- 
selves to produce the impression on the terminal organ, 
and an unknown quantity, which we call the mind, 
which makes us conscious of the impressions on the 
brain. It is quite evident that all these factors are 
essential. Thus, if the eye be absent or the retina in- 
sensitive, there can be no consciousness of light ; and 
if that part of the brain which responds to impressions 
on the ear be absent or imperfect, the sense of hearing 
is lost or modified. These factors are present in all 
animals wlich are possessed of senses; and just as 
man has the most highly developed brain, so, for the 
requirements of his life, are his sensory organs corre 
spondingly developed. It would be useless to him to 
be endowed with a brain capable of receiving and 
translating the most complex impressions, unless he 
possessed terminal organs equally capable of receiving 
such impressions, and, however perfect and sensitive 
his sensory organs, they would be of little use to a 
brain imperfectly developed. 

It is impossible to classify the senses in any way 
that is strictly scientific; but the usual met! od is to 
elass them under headings descriptive of the impres- 
sions produced on the mind through the medium of 
the different sense organs. Thus we speak of the 
senses of sight, hearing, smell, taste, and toueh; but 
it will be readily seen that the sense of touch is com- 
pletely different and much more complex in character 
than the other senses. It is for this reason that the 
sense of touch is sometimes spoken of as a “common 
sense,” and the other four as ‘“‘special senses.” Sen- 
sations depend on the nervous action excited, which, 
again, on its part, depends largely on the manner in 
which the external impulse is applied. This Lolds 
gzood for all the senses; thus tone and color depend on 
the rapidity of the impulses made on the auditory and 
ocular apparatus, and it is self-evident that the sense 
of touch varies considerably, according to the stimulus 
applied. But there is this great distinction, that, 
whereas stimuli applied to the nerves of a special sense 
give rise toa very limited range of sensations, those 
applied to the tactile organs excite a class of sensations 
which vary almost endlessly, according to the manner 
in which the impulses are applied. We know that, 
whatever the character of the stin.ulus applied to the 
ocular apparatus, the result is always the same—a 
sensation of light. The victim of a blow on the eye 
“sees stars.” Again, rapid movements of the eyes 
and pressure on the eyeballs in a dark room produce 
the same sensation of light. Whether the stimulus 
be mechanical or spectral, the result is identical. The 
same holds good for the auditory apparatus ; whatever 
the stimulus, the result is sound; the kind of sound 
may vary—it may be musical or discordant, it may be 
of high or of low pitech—but it is sound. We know 
that tinnitus aurium, or persistent subjective sound in 
the ears, is produced by stimulation of the auditory 
nerve or pressure on the labyrinthine nerve fibers in 
diseased conditions of the ear. With general sensi- 
bilitv, however, the case is different. We seem to 
have many senses bound up under the same term, 
some being modifications of each other, but others 
partaking more of a special nature; thus we have the 
sense of simple touch, the sense of locality, the tem- 
perature sense, the sense of pain, and the muscular 
sense, Some of these, | have said, are merely varieties 
or degrees of the same sense, and are produced by 
yarving stimuli applied to the sensory nerves. Asa 
familiar illustration of this fact, l may point out that 
the school boy, in handling the cane as a matter cf 
curiosity, is conscious of the sense of simple touch ; but 
when the same cane is applied smartly to the fingers 
as a means of correction, his sensations are fairly 
represented by his cries. 

There is another important distinction between the 
sense of touch and the other senses, and it is this— 
that while each of the latter is excited through a 
single organ, that of touch is excited by impressions 
applied to the whole surface of the body. t would 
manifestly be very inconvenient to us if the general 
surface of the body possessed the sense of sight—all 
that is necessary is that the special sense organ of 
vision should have a commanding but protected 
position. The same holds good for the other special 
senses, but not so with the sense of touch. That sense 
is given to us principally for our protection, and, this 
being so, it is necessary, in order that it should fulfill 
that purpose, that the general surface of the body 
should respond to the stimuli, Consequently we find 
that the skin is much more sensitive than the deeper 
structures of the body. A muscle when cut is almost 
insensitive unless a sensory nerve is injured. Every 
surgeon knows that the most painful part of an ope- 
ration is in the initial stage, when the skin is being 
divided, and that when he gets to the deeper struc- 
tures of the body, unless diseased, they are almost 
insensitive. Again, the water which scalds the lips 
and mouth, when it reaches the stomach is only able 
to give us a slight sensation of pain. Thus we see 
that though all the senses are alike in their physio- 








logical requirements, the nature and distribution of 


17062 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 1067. 


June 18, 1896, 


a 








the sense of touch is widely different from that of the | fished, played at cards and skittles, rode and betted 
other senses, Now, in ordinary language we speak of|on races, was an excellent performer on the hautboy 
our different sensations as though perceived by the|and other instruments, was a very successful recruit- 
organ which receives the impressions ; we say that the | ing agent, and as a soldier was the life of the corps to 
eye sees, the ear bears, and the tongue tastes; this| which he belonged. He was a dealer in horses, fish, 
is a convenient and even necessary method of express- | hay, and wood, and succeeced in evading the law in 
ing ourselves, but acientifically it is inaccurate. It is| various contraband transactions. He was successful 
the brain which alone has the power of perception; in building houses and in making a great number of 
the eye does not see, nor the ear hear, neither does the ; roads and bridges which to this day are a lasting 
tongue taste, but the impressions received by these memorial to the genius, perseverance, and indomitable 
organs are conveyed to the brain and translated by | courage of this blind man.” In our own days we have 
the mind into sensations of color. sound, ete.; the sen-| had John Faweett, postmaster-general and cabinet 
sations are solely in the mind. So that as sensation | minister, one who through his great wental qualities 
is a quality of the mind, and not of the body, it is a/ and sound common sense was a mainstay to his party. 
mistake to speak of the different sensations, as we | All these are instances of what can be done in spite of 
habitually do, as bodily sensations. Again, when we | the loss of a single sense. But let us go further. We 
fix our attention on objects around us we commonly | have all heard of that wonderful American woman, 
and most inaccurately speak of our perception of | Laura Bridgman, born in 1829. At two years of age, 
those objects through certain qualities. Thus we| when she had only mastered the difference between A 
speak of the color of flowers, the song of birds, and | and B, she became seriously ill, and when she recover- 
the taste of food, inferring that the object has that | ed, five months later, she was biind, deaf, and had 
particular quality which it bas not, for these qualities | nearly lost the power of smell and taste. Her sense of 
are our own mental sensations. More than 400 years| touch, however, was perfect, and through this one 
B. C, Plato reeognized this fact, and in his ** Dialogue | sense she was taught to read by several systems; she 
on the Republic” illustrates the nature of our sensu- | was taught to write, and, most wonderful of all, com- 
ous knowledge through a parable. He supposes a| municate with her fellow creatures. Laura Bridgman 
number of captives confined in a cave and bound | possessed a master mind ; no difficulties were too great 
down in such a manner that they can only see the | for her, and she died at an early age, justly celebrated 
further end of their prison, and that across the mouth | as a teacher and an author. The case of Helen Keller 
of the cave pass figures which cast their shadows | is, perhaps, the most wonderful of all. Born in 1880, 
within. The prisoners, only able to see the shadows, | she became deaf, dumb, and blind at the age of eight- 
would speak of them as realities and invest them with | een months. When seven years of age she was placed 
names and qualities ; so with us: the world is a mere under the instruction of an expert, who taught her en- 
world of sensatious and shadows, quite as unlike the | tirely through the sense of touch. In a few days she 
realities as Plato declared them to be. | had mastered the manual alphabet and was learning 

It is difficult for us to conceive that we do not see | the names of objects around her, and within four 
things as they appear to us projected into space, but, months of the beginning of her education sbe was able 
it is no longer capable of dispute that our ideas of size, | to write 4 perfectly legible and correctly spelled letter. 
space, and distance are the results of acquired know-| At the age of ten she learned to speak, being taught 
ledge founded on mental efforts and experiments prin-|to imitate’ the movements of the lips, tungue, and 
cipally made during the years of infancy. The man/throat in her instructor by touching them with her 
who, blind from birth, is suddenly, by surgical opera-| fingers. In twenty-four days she had the free use of 
tion, put in possession of the faculty of sight cannot| speech, In ber case, as in that of Laura Bridgman, 
distinguish distance by sigbt alone. All objects ap- | her education was effected through the sense of touch; 





pear equally near to the eye, and objects known to the | if she had been without that sense, her brain would 
touch are not ‘recognized by the eye until the person | have remained dormant—capable, it is true, of great 
becomes accustomed to compare his sensations of touch | things, but undeveloped because incapable of receiv- 
with those of vision; he cannot even distinguish a ing intelligence of anything outside itself. 
body in action from a body at rest—that is, he does Before leaving this part of my subject let me say a 
not conceive that successive impressions of the object | few words on the subject of the unrecognized sense. 
over the field of the retina imply that it is moving. | Just as mathematicians are fond of speculating about 
Though this is so, though we are perfectly aware |a fourth dimension, so do physiologists try to prove 
that nothing outside ourselves possesses the qualities the existence of a sixth sense. I have personally no 
that we invest it with. still we find it convenient to |doubt—and no one who has much to do with them 
ignore the fact and to speak of the brilliant sunshine, | can fail to recoguize it—that the blind possess a sense 
the green grass, the disagreeable smell, and so on—it | which is either absent or lying dormant in the sighted. | 
is our only method of expressing ourselves. If it be| A blind ‘man who has been properly educated will | 
true, then, as I have just stated, that all sensations | walk along a crowded street, cross roads, and run up| 
take place in the brain, how comes it that we refer | and down staircases with the greatest facility. I have | 
these sensations to objects oatside ourselves? The | seen dozens of blind men skating together and never | 
answer is, By experience. Tie newly born child has! coming into collision, which is more than can be said | 
no knowledge of the external world, and his range of | for their sighted brethren. A blind man when oppo- 
sensations is very limited ; he reeegnizes the sensation| site anobject can perceive whether it be tali-or short, 
of light and moves his eyes toward the source of the | slender or bulky ; he can detect a solitary object ora 
impression, and, as he grows older, he learns to asso- | continuous fenve. Mr. Hanks Levy says that hecan do 
ciate involuntarily the movements of the eye necessary | all this and more; when walking along a street he can 
for the fixation of the object. At the same time, the | distinguish shops from private houses, and even point 
sense of touch being very early developed, he touches | out the doors and windows. He says that darkness 
the object, recognizes its presence and learns the re- | makes no difference to him, but that a fog dulls his 
quisite muscular effort required to bring the hand in- | powers; that he seems to perceive objects through the 
to contact with it. Not only this but he sees his hand, | skin of the face and to have the iuwpressions im- 
he sees its movements, and he sees it touch the object. | mediately transmitted to the brain. Covering his face 
By comparing these impressions of sight, touch and | with a thick veil destroys the sense altogether. He 
muscular movement he elaborates, by slow degrees, the | calls this unrecognized sense by the name of ‘facial 
ideas of substance, of resistance, and of extension, and | perception.” 
attaches physical qualities to certain objects. These | 
different sensations combine to teach him that the ob- 
ject which is giving rise to varying sensations of the 
mind is external to himself, he begins to be conscious 
of something outside the ego —conscious of the world 
around him. If he were only to recognize the mental 
impressions, he would have to particularize each 
separate impression producing sensations of light, feel- 
ing, muscular sense and movement, but he only re- 
cognizes one impression—namely, the object that he is | 
seeing and touching; therefore, it must be outside 


(To be continued.) 


TO PREVENT FROSTING OF WINDOWS. 


To prevent the frosting of windows they may be 
painted with a solution of glycerine in 68 per cent. 
spirit of wine. Glycerine, like chloride of lime, has 
the property of absorbing water, and this action 
|}overcomes the difficulty. For. small show windows 
sulphuric acid may be employed, as is done in -Russia, 
in the following way: Double windows having two 
himself. As he increases in physical and ‘mental ‘de- plates of glass with a space of one-quarter, inch: to 
velopment the child learas to refer all his sensations | one-half inch between them. The cracks between the 
to external ovjects, aud to think of them as directly |two window frames and around the edge are kept 
giving rise to those sensations. | tightly sealed, while several small vessels of. proper 

In fact, all our knowledge of the world around us, | form, half filled with concentrated sulpburic acid, are 
our knowledge of everything that exists, our whole | left in the space between the plates of gluss. Any 
power of reasoning, is dependent on the exercise of our | small amount of moisture that may penetrate to this 
senses; without his senses man would be merely a| place is absorbed by the strong acid, and the air thus 
potential being. Kant puts the same thing tersely | kept perfectly dry, rendering the undesirable conden. 
and epigrammatically. ‘Concepts without intui-| sation and freezing of moisture on the cold outside 
tiens,"he says, ‘‘are empty; intuitions without con-| glass entirely impossible. From the outside the 
cepts are blind ;” that is to say, “ Without our senses | double thickness of glass is scarcely perceptible, while 
our mind would be empty, without our mind our senses | the vessels containing the acid may be concealed by 
would be blind.” In these few words is bound up the| skillful decoration. The expense incident to the 
whole philosophy of the subject. It does not seem, | doubling of the windows limits the application of 
however, that all, or nearly all, the senses are _neces-| this method to small windows, however, and further, 
sary for the full development of the brain. We are| a contemporary remarks, the painting of thé larger 
aware of many cases which prove the contrary—men' windows with the glycerine and spirit of wine solu 
and women who, deprived of one or more senses from, tion answers the desired purpose. 
birth or early childhood, have been found capable of 
fulfilling important duties in every walk of life; their 
conception of the world around them must be very 
different to ours, but what they lose from defect of one 
sense is made up to them by hypersensitiveness of 
others. John Stanley, the eminent musician. born in 
1713, lost his sight at the age of two years. For fifty 
years of his life he held the appointment of organist 
both of the Temple Church and of St. Andrew’s, Hol- ; 
born; he was an expert performer on the flute and the 
violin, and for ten years superintended the perform- 
ance of the oratorios at Covent Garden Theater. 
Stanley’s skill as a musician was such that, when ata 
performance of one of Handel’s Te Deums he foand 
the organ a semitone higher than the other instru- 
ments, he without any premeditation transposed the 
whole piece from D into the key of seven sharps major. 
To take another striking instance of what the cupa- 
cities of a blind man are, L may mention the case of 
John Metealf, the greatest blind mechanic who ever} MALARIA and typhoid fever are being gradually ex- 
lived, who. born in the year 1717, at the age of six be-| tinguished in Rome, thanks to the new water works. 
came totally blind from small pox. In the words of; While in 1881 there were 650 deaths from malaria, in 
Mr. Hanks Levy, himself a blind man, speaking of 1895 there were only 1°56. The population of Rome has 
Metcalf, he says: “He walked and rode, he swam, increased in that period from 300,000 to 467,000. 


RELATIVE PHOTOGRAPHIC VALUES 
MID-DAY SUNLIGHT. 


EvErY photographer knows that summer mid-day 
sunshine is much quicker than spring or autumn, and 
still more so than winter mid-day light, but few have 
any approximately definite idea as to how much. The 
subjoined table gives a sufficiently accurate idea for 
all ordinary practical purposes, taking the mid-day 

| light in Jnly as our unit: 
| January ...... .-ceee-- 8to9|duly .. 


OF 


February.... 7“ 8) August 
March 5 “ 7 | September... . 

April 4“5 seu. oe 
May 2 “ 3| November.... ........-- 
June 2‘ 1| December 


—The Amateur Photographer. 
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